ADTITUDE TESTS 
FOR 


MATHEMATICS AND STATISTICS 


D. Basu 
S. Chatterji 
M. Mukerjee 


STATISTICAL PUBLISHING SOCIETY 
204/1, B. T. ROAD, CALCUTTA-35 


чт ЭИ т оО 


ADTITUDE TESTS FOR MATHEMATICS AND STATISTICS 


By 
D. BASU, м.л., D.PHIL, А,1.841. 
S. CHATTERJI, w.^., p.PHIL. 
MANJULA MUKERJEE, w.sc.,M.STAT., D.PHIL, 


Research and Training School 
Indian Statistical Institute 


STATISTICAL PUBLISHING SOCIETY 


First Printing 1966 
Second Printing 1972 


© STATISTICAL PUBLISHING SOCIETY 
CALCUTTA-35 


PRINTED IN INDIA 
Ат THE TROIKA Press, CALCUTTA-35 


To 
C. RADHAKRISHNA RAO 


ACKNOWLEDGEMENTS 


In this publication we have freely drawn upon the data gathered by and the 
relevant studies done at the Research and Training School of the Indian Statistical 
Institute. 


We express our sincere gratitude and thanks to those who helped towards the 
development of these tests by way of contributing some of the questions, editing them 
and giving their valuable comments, suggestions and constructive criticisms. To 
mention a few of them we are reminded of U. Venugopalkrishna, T. E. S. Rag- 
havan, S. Natarajan, S. K. Mitra, T. Krishnan, T. Parthasarathy, Sushil Kumar, S. 
P. Sangal, Т. К. Sen, Mrs. М Iyer, and P. К. Pathak. We are specially grateful 
to C. R. Rao for having provided the necessary facilities and for his permission to use 
the data etc., belonging to the Research and Training School in connection with this 
publication. 


Thanks are also due to G. M. Das who typed the manuscripts, to Manik Mitra 
who duplicated the tests (in connection with the respective selections), to Mohan Sil 
who computed some of the validity indices. 


TABLE OF CONTENTS 


CHAPTER PAGE 
Introduction be ROM ЖА Uus А 59 1.. i—i 
T. Mathematics Comprehension 2% D. Е ... 1—26 
А test of Mathematics Comprehension at the graduate level 2% 2 
А test of Mathematics Comprehension at the higher secondary 
level ua 55% m. АЛС zen he 13 
Additional questions at the graduate level 252 AM 19 
Additional questions at the higher secondary level se 23 
П. Mathematics Knowledge and Aptitude dec Tr ... 21—68 
A test of Mathematics Knowledge and Aptitudeat the graduate 
level—I z ДУ E 29 
A test of Mathematics еген and Жош at the m 
level—II ee od a idee 37 
A test of Mathematics pean and Pike v at the higher 
secondary level E 555 V 36 T 44 
Additional questions for both the levels E von 55 
III. Graph and Table Reading Tus 9% ^n ... 69—80 
IV. Verbal Reasoning So Е at ... 81—108 
A test of Verbal Reasoning at the A level EET 2-5 83 
A test of Verbal Reasoning at the higher secondary level RM 93 
Additional questions for both the levels ... a. wae 103 
V. Quantitative Reasoning eT bh ae «+» 109—135 
A test of Quantitative Reasoning at the ДЕДЕ level A 111 
A test of Quantitative Reasoning at the higher secondary level 117 
Additional questions for both the levels ... aa E 125 
VI. Statistics Knowledge and Aptitude Mus ia ... 136—156 
A test of Statistics Knowledge and кй at Honours 
level 355 5 Fr E ds vies 139 


Additional questions at the Honours level 24% F 149 


INTRODUCTION 


The layman's conception of an objective test is a large collection of questions 
with multiple choice answers for each, designed to measure memory or recall of facts. 
That properly constructed objective tests can also measure other dimensions of human 
mind, is slowly gaining reluctant recognition. The fact is that objective tests can 
be very reliable instruments of measuring aptitudes for various courses of studies, 
special abilities required for success in diverse fields, knowledge in different subjects, 
the power of understanding and reasoning ability etc. 


During the last twenty-five years there has been a remarkable progress in the 
development of scientific methods for assessing various traits of the human mind. 
As with many other scientific theories there is bound to be a time lag in the application 
of these methods. But it may be mentioned here that where these methods have 
been correctly applied, they have yielded fruitful results. 


DEVELOPMENT OF THE PRESENT TEST BATTERY 


In 1954, the Research and Training School of the Indian Statistical Institute 
set up a Psychometric Research Unit under the leadership of A. Edwin Harper 
Jr,* one of the pioneers in the field of objective examination in India. At that time 
the Research and Training School was conducting a comprehensive two-year** profes- 
sional course in Statistics at the post-graduate level. Out of over 200 applicants 
for admission to the course, each year only about 20 used to be selected on the basis 
of a careful scrutiny of their past academic records. Applicants with a first class 
Master's (or an equivalent) degree in Mathematics used to be given top priority. 


One of the early targets that was set for the Psychometric Research and 
Service Unit was to construct an objective test battery for measuringthe aptitudes 
necessary for success in this professional course in Statistics. In November 1954 
the project was started by A. Edwin Harper Jr., in collaboration with D. Basu who 
was teaching Mathematics and theoretical Statistics in the professional course. 


The pilot study of the project covered a period of one and a half years-Novem- 
ber 1954 to May 1956. During this period several hypotheses were made about the 
specific skills, and abilities that are necessary for successful completion of the pro- 
fessional course in Statistics, Attempts were made to construct objective tests for 
measuring such traits and also to adapt them from available foreign sources. These 
experimental aptitude tests were then tried on several groups of trainees and later 
validated against some measure of their success in the course. 


To start with it was decided to use examination marks as indicators 
of ‘success’, It was well realized that in any educational experience spread over 
two years, the learning experience cannot be merely cognitive. The trainees acquire 


*At present Dr. A. E. Harper Jr., is the Director of Burcau of Educational Research, an 
extension service of the Ewing Christian College, Allahabad. 

**In 1956 the duration of the course was increased to three years. In 1958 the course 
period was reverted to two years. In 1960 the course was substituted by a two year M.Stat. degree 
course. 
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certain attitudes and interests, some habits of thinking, some intuitions, and these 
may be as important, if not more, as the knowledge and understanding of various 
statistical methods and the skill of problem solving. The objective of the two-year 
course was to turn out competent professional statisticians. No satisfactory measure 
of competence as a professional statistician was available. Some measure of success 
as indicated by the marks obtained in the examinations conducted during the course 
had to be taken as the criterion for validating the experimental aptitude tests. In 
this respect the position was rather fortunate as the trainees had to sit for a fairly 
large number of periodical and terminal examinations (about 25 to 30 examinations 
each year). A composite score for a number of these examinations could be taken 
as a fairly reliable criterion score. 


The results thus obtained were very encouraging. Of the 11 aptitude tests 
administered to the First Year trainees of the 1955-56 session, 7 had validity coeffi- 
cients (product-moment correlation with a composite criterion score based on several 
first-term periodical examinations and the mid-year comprehensive examination) 
not less than .50. The experiments with the first year trainees of the 1954-55 session 
were less extensive but showed similar trends. 


The work on the project entered into its second phase when it was decided 
that the selection of the trainees for the 1956-57 session would be based on an objective 
aptitude test. Based on the experience gained in the first phase of the project a test 
battery consisting of 176 items was constructed by D. Basu and others. This battery 
consisted of four tests, separately timed and the total testing time was 5 and a half 
hours, 


Name of Test No. of Time 
Items 
I. Mathematics Aptitude (Knowledge and 

ability) 4l 1 hour 45 minutes 
П. Mathematics Aptitude (comprehension) 30 1 hour 
Ш. Quantitative Reasoning and 

Critical Thinking 56 1 hour 45 minutes 
IV. General Reasoning (abstract reasoning, А 

deductive reasoning, word sequences*) 49 1 hour 


The above test battery was meant for the candidates desiring to join the first 
year of the two-year professional course, The background educational requirements 


was a Master's degree (oran equivalent) in any subject with Mathematics upto the 
graduate level. Е 


Apart from the above four tests, two tests on Statistics (knowledge and ability) 
were constructed by D. Basu. These two tests together with tests III and IV men- 
tioned above formed a test battery for the candidates who were seeking admission 
directly to the second year of the two-year course. The background educational 
requirement for this was a Master's (or an equivalent) degree in statistics. 


ж i қ 
The section on word sequences was an adaptation from a foreign source. 
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These tests were administered on about 300 candidates at eight different test 
centres in different parts of India. Selections to the two courses were made on the 
basis of the test scores and an appraisal of the educational qualifications of the can- 
didates. About 15% of the applicants for the first year course were admitted and 
about 10% of the applicants with Master's degree in Statistics were admitted directly 
to the second year. As the selection test scores were the main criterion for admission 
and as the selection percentages were small, the variabilities in the composite selection 
test scores among the selected candidates were relatively low for the two courses. 
Yet, the product-moment correlations of the composite selection test scores of the 
selected group with their later examination performances were found to be over .50. 
This was indeed very encouraging and so the selection method came to stay. 


The third phase (1956-60) of the project was devoted mainly to the improve- 
ment of the 1956 test battery. Usual methods of item analysis were employed for 
obtaining information regarding the characteristics of the items which would help 
in revising the tests i.e., in improving their reliability and validity. The resulting 
tests were neither too difficult nor too easy and items were arranged according to their 
level of difficulty. Items which showed a discrimination value of at least 30 and diffi- 
culty value of about 50 were considered ideal. But some easier items had also to be 
selected for keeping them at the beginning of the test and some difficult ones had 
to be kept at the end of the test for the specially talented ones. Tests were revised 
each year and for each revision new items were written and included for experimental 
purposes. Out of these new items those which were proved to be successful were to 
be used later on for making the test a bit different from that of the previous year. 
This phase of the work was carried out by D. Basu in collaboration with Shib K. Mitra* 
who took charge of the Psychometric Research and Serivce Unit when A. Edwin Har- 
per left the Institute. Based on the experience of the first three selection tests (1956- 
58) a research report entitled “Validity of Selection on the basis of Objective Tests" 
was written by D. Basu and Shib K. Mitra. The validity coefficients (uncorrected 
for restriction of range) of the aptitude battery were shown to be of the order of .60. 


In 1960 the Indian Statistical Institute introduced two degree courses—a 
four-year under-graduate course leading to the Bachelor of Statistics (B. Stat.) degree 
and a two-year post-graduate course leading to the Master of Statistics (M. Stat.) 
degree. The M. Stat. course replaced the earlier two-year professional statis- 
tician's course, The background requirement for admission to this course (M. Stat.) 
was virtually the same as for the earlier three-year course. Successful completion 
of the Higher Secondary (or an equivalent) course with Mathematics as a subject of 
examination was put down as a minimum educational requirement for the B.Stat. 
Course. Apart from the B.Stat. and M.Stat. courses two other courses were intro- 
duced—a research course leading to the Ph.D degree and a one year Apprenticeship 
course giving intensive training in some branch of Statistics. The background re- 
quirement for these two courses was put down as а Master's (or an equivalent) degree 


*At present Dr. Shib K. Mitra is Professor & Head of the Department of Psychology, 
Calcutta University, Calcutta. 
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in Statistics. Тһе selection for these two courses presented no new problems. Enough 
experience had already been gained during the first two phases of the aptitude test 
project. 

The fourth phase of the project (1960-62) dealt primarily with the problem 
of setting up an aptitude test for a statistics course at the undergraduate level. It 
also consolidated the results obtained earlier with the post-graduate tests. During 
the first year of the fourth phase (1960) Somesh Das Gupta and Tapan Basu 
Mallick collaborated with D. Basu in building up a selection test battery for the 
B. Stat, course, Later S. Chatterji and Miss Manjula Mukerjee of the Psychome- 
try Unit—the co-authors of this monograph—took up the task of consolidating and 
revising the entire testing program. This monograph reproduces in full the entire 
1962 selection test battery for candidates seeking admission to the (i) M.Stat. course 
(i) B. Stat. course (iii) Research course. In the Appendices attached to the various 
chapters, items gleaned from previous year's selection test batteries are also presented. 
The statistical information related to these tests is presented in the following pages. 
Other relevant information related to the items included in these tests is presented 
along with the respective chapters. In calculating means, standard deviations, 
intercorrelations etc., the entire data were not used. 200 cases from the M. Stat & 
B. Stat. groups and 100 cases from the Research group were selected at random 
and the calculations were done on the basis of these cases. 


It should however be noted that the criteria for the validity study were marks 
obtained in Statistics and Mathematics examinations for the M. Stat. course as these 
two were the most important subjects for this course ; for the В. Stat, course the 
total examination marks were considered. 


Another point should be mentioned here that for the Research group no vali- 
dity data, 1е., the criterion scores, were available as in the cases of the other groups. 
Moreover, as the size of this group was very small (two or three per year) no validity 
coefficient is reported. 
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Table 1 


Showing the intercorrelations, means, standard deviations, maximum possible scores and the reliabili- 
ties of the tests used in 1962 at the Graduate level. 


athematics | Ма: Graph and Нек 
Testa (N==200) | Comprobe) Knowisdge | Клон | reb, Ч О и 
AptitudeI | Aptitude п | Reading 

Mathematics 

Comprehension .68 | 447 | .60 | 49 
Mathematics 
Knowledge and 44 .56 51 
Aptitude I 
Mathematics 
Knowledge and 
Aptitude II 


Graph and 
Table Reading 


Quantitative 
Reasoning 


Verbal Reasoning 


Maximum possible 
Score 


Standard 
Deviation 


Reliability | .87 84 


Table 2 


Showing the product-moment correlations between the selection test scores and the criterion scores 
for the 1956-1962 batches of trainees (Graduate Level). 


The year in which the |First Periodical] First Terminal [Second Periodical| Annual Examination 
batch of trainees was| Examinations | Examinations Examinations | at the end of Ist year 
admitted 

1956 .60 58 24 «60 

1957 47 .60 .36 :52 

1958 :65 172 .49 59 

1959 .64 .58 .60 42 

*1960 .67 :50 .62 47 

1962 47 .68 46 42 


*As the number of trainees was quite small for the 1961 batch no figures for that year аге presented. 


(vi) 
Table 3 


Showing the intercorrelations, means, standard deviations, maximum possible scores and the relia- 
bilities of the tests used іп 1962 at the Higher Secondary level. 


athematics |Mathematics |Graph an 42 
Tests (N — 200) Comprehen- | Knowledge Table Quantitative Verbal 
sion and Reading Reasoning | Reasoning 
Aptitude 

| Qe NEC MORE св кысы ы Iu C 

| Mathematics Comprehension — .53 
Mathematics Knowledge and 
Aptitude .60 .63 
Graph and Table Reading .51 .37 — .52 
Quantitative Reasoning 54 64 46 .64 
Verbal Reasoning 


Maximum Possible Score 


Standard Diviation 2.38 10.07 2.75 5.50 7.92 
Reliability .65 .77 88 .89 81 
Table 4 


Showing the product moment correlations between the selection test scores and the criterion scores 
for the 1960-1962 batches of trainees (Higher Secondary Level). 


The year in which |Annual Examina-| Annual Examina- 
the batch of traineestion at the end of) tion at the end 
was admitted Ist year of 2nd year 


Annual Examina- 
tion at the end 
of 3rd year 


Annual Examina- 
tion at the end 
of 4th year 


1960 22 .61 


1961 .51 27 


1962 49 .35 
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Table 5 


Showing the intercorrelations, means, standard deviations, maximum possible scores and 
the reliabilities of the tests used in 1962 at the Graduate level (Honours*) 


Mathematics Statistics Quantitative |Verbal Reasoning 
Tests (N—100) Comprehension | Knowledge and | Reasoning 
Aptitude 

Mathematics Comprehension — .69 .50 » 
Statistics Knowledge and 

Aptitude .69 — .52 

Quantitative Reasoning 50 52 — 

Verbal Reasoning .61 49 .58 

Maximum Possible Score 44 59 25 

Mean 25.18 23.27 14.54 

Standard Deviation 7.64 8.00 3.54 

Reliability 84 .80 54 


* It is higher than the Graduate Level but lower than the Post-Graduate level. 


CHAPTER I 
MATHEMATICS COMPREHENSION 


This type of tests is meant to measure one's ability to understand mathematical 
writings and also the ability to adjust oneself to new concepts and work with them. 


In these tests several passages dealing with some mathematical concepts are 
generally presented and each passage is followed by several questions. For answering 
any question a good understanding of the subject matter dealt with in the corresponding 


passage is only required. 


PART I 


A 
TEST OF 
MATHEMATICS COMPREHENSION 
AT THE 
GRADUATE LEVEL 


MATHEMATICS COMPREHENSION 


44 Questions Time : 1 Hr. 30 Min. 


Passage I (Binary Relations) 


In what follows we deal only with real numbers and denote them by such symbols 
аз a, b, сес. We say that the number a is related to the number b if they satisfy some 
well-defined relationship definition. For example, we may say that а is related to b 
if aà$--b* = some positive integer. According to the above relationship definition any 
two integers (not both zero) are related, and so also are 4/2 and 4/3. But the two 
numbers | and 1/2 are not related. Any such well-defined relationship that can always 
be established to be holding or not holding between any given pair of real numbers is 
called a binary relationship. It is clear that we may define any number of binary 
relationships. 


Here we define three binary relationships : 
Definition 1. (Integral multiple) ` 

The number a is said to be an integral multiple of 5 if there exists an integer 
k (positive, negative or zero) such that а = kb. We write ab to indicate that а is 
an integral multiple of b. (The integer К need not be the same for all pairs а and b) 
Definition 2 (Equal in c-residue) 

Let c be a fixed number. We say that a is equal to b in c-residue [in symbols 
а ? b (res. c)] if there exists an integer К (positive, negative or zero) such that a—b — kc. 
(The integer k need not be the same for all pairs a and 2). 
Definition 3 (Symmetric, with respect to c) 

As before let c be a fixed number. We say that a is symmetric to b with respect 


to c [in symbols a< >b (wrt c)] if there exists an integer k (positive, negative or zero) 
such that a+b = ke. (The integer К need not be the same for all pairs a and b). 


Questions 
1. For all a 2. аЬ, b> а together imply 
(А) 2¢>a (А) ab=1 
(B а-а (B) ab=0 
(С) 2a>a (С) a=b 


(D) a42— a (D) a= +b 
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a* ? a (res. c), 
together imply 
(A) a must be an integer 
(B) а? must be an integer 
(C) а? must be an integer 
(D) None of the above. 


a ? b (res. a) implies 9. 


(А) a> b 

(B) b> а 

(С) a=b =0 

(D) None of the above. 


Which of the following four 10. 


statements is correct ? 
(A) 7 < > 3 (wrt 2) 
(В) 7 ? 3 (res. 5) 

(С) 7>3 

(D) None of the above. 


a< >1 (мп b, b <> 1 11. 
(wrt a) together imply 

(A) a+b <> 1 (wrt a+b) 

(В) а- < > 1 (wrt ab) 

(C) ab < > 1 (wrt a+b) 

(D) ab < > | (wrt ab) 


a ? b (res. c), a < > b(wrt c), 12. 


c not zero together imply 
(A) «+e 

(B) 25-е 

(С) а ? b (res. с) 

(D) None of the above. 


@ not zero 8. 


а» c and a ? b (res. с) 
together imply 

(A) b< > c (wrt а) 
(B) c ? b (wrt а) 

(С) bc 

(D) None of the above. 


a> b and с d together imply 
(А) ab- cd 

(B) (acc) (b--d) 

(C) ac ? bd (res. 1) 

(D) ad < > be (wrt bd) 


a ? b (res. c) and В < > a—b 
(wrt c) together imply 

(A) a < > b (wrt c) 

(В) a>b 

(С) a> с 

(D) Б с 


a < > Б (wrt c) b> с, а 
not zero together imply 

(A) b is not equal to zero 
(B) с-а 

(С) а Ь 

(D) None of the above. 


a+b < > с (wrt b) implies 
(A) a+ cb 

(B) %-а-с 

(C) b+c>1 

(D) a? b (res. c) 


For further questions on this passage see Appendix 1A, 


Passage II (Binary Operations) 


Here we are dealing only with real numbers which we denote by such symbols 
as а, b, c etc. By a binary operation we mean an operation through which given any 
two real numbers a and 6 we can uniquely arrive at a third real number c. Addition, 
subtraction, multiplication and division (--, —, ., —) are the familiar examples of 
binary operations. (Strictly speaking, division is not a binary operation as a+b is not 
defined for b = 0). We define below three other binary operations M, U, and Z : 


For example 
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M :—a M b is the smaller of the two numbers а and 5 
U :—a U b is the larger of the two numbers a and 5 


(if a = b then a Mb = 


aUb= 


a) 


Z :—a Z b = ү(@ +0), ie, а 2 b is the positive square root of their sum of 


squares, 


3 M4 = 3, 
3M3=3 U3=3, 


3 U4 
323 


= 4, 
= МІБ 


324 = 5, 


Clearly, each of the above three operations is defined for all а and b. 


Questions 
13. (—1) U 2 is equal to 
(A) (-2U1 
(BÓ 102 
с) -Q U2) 


(D) (—1) 0(-2) 


(5 U 34) M (—2) is equal to 
(А) 5 U [34M (—2)] 

(B [5 M(—2)] U 34 

(С) -(й271) 

(D) -(2 v3) 


Ifa 
(A) 
(B) 
(С) 
(D) 


Ub = a+b, then a M b is 
zero 

aZb 

a+b 

not necessarily any of 

the above 


For all a and 5 the number 
—(a U b) is equal to 

(A) (—a) U (—b) 

(В) (-д M (—b) 

(С) (-д Ub 

(D) a M (—b) 


If a is not equal to zero then 
a М(-а). 
aoa” equal to 


(A) —1 (B)! (C)a (D) —a 


20. 


21. 


IfaUb=aMhb, 

then a U b is equal to 

(A) zero 

(B aZb 

(С) (a+b)/2 

(D) not necessarily any of the 
above. 


If a is negative then 

a(b U c) is equal to 

(A) ab M ac 

(B) ab U ac 

(C) (a U b) (a U c) 

(D) not necessarily any of the 
above. 


For negative a the equation 
а (b Zc) = ab Z ас can hold if 
and only if 


(A) be = 0 
(B bUc=0 
(© bMc=0 
(D bZc=0 


The equation a M(aZ1)=aU1 
has 
(A) 
(B) 
(C) 
(D) 


no solution 

only one solution 

exactly two solutions 
infinitely many solutions. 


The equation 

(a Z 1) U (a Z2) = a U уЗ has 
(A) no root 

(B) only one root 

(C) only two roots 

(D) more than two roots. 
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23. The relation 24. The relation 
(a U b) Mc — a U (b M c) holds (a M b) Uc = (a Ub) M c holds 
(A) when c is the smallest of (A) when abc — 0 


the three numbers (B) when a — c and b is 


(B when а = b smaller than a 

(C) when a, b, c are all of (C) when c is larger than 
the same sign both а and b 

(D) not necessarily under any (D) not necessarily under any 
of the above conditions. of the above conditions. 


For further questions on this passage sce Appendix IA 


Passage III (Sequence) 


We are now dealing with sequences of real numbers. A sequence а, d», ds 

of real numbers is denoted either by the expression [an] or, sometimes, simply by the 
letter A. The number an is then called the z-th term of the sequence a. Consider the 
family of all sequences A, B, C .. etc. If every element of a sequence is Zero, then the 
sequence is called the null Sequence and is denoted by 4. By a positive sequence we mean 
à non-null sequence every element of which is either zero or a positive number. For 
example, the sequence (1, 0, 1, 0, ..) isa Positive sequence. A negative sequence is 
similarly defined. The Sequence A is said to be equal to the Sequence B (in symbols, 
A = B) if, for every n, the n-th term of A is the same as the n-th term of B. If A = [an] 
and B = [bn], then by the sequence A+B we mean the sequence ay+-by, ie, the 
sequence whose n-th term is the n-th term of A + the n-th term of B, Similarly, the 
sequence AB is defined to be the sequence (а, bn]. 


There are various relationships between Sequences. Consider the following 
two definitions : é 
Definition 1: The Sequence A = [an] is said to dominate the sequence B = [bn], 
if an is greater than or equal to by for every n. If A dominates B then we 
write A = > B. 


Definition 2: The Sequence A is said to contain the Sequence B if every element of 
B is equal to some element of A. If A contains B then we write A> B, 


For example, the Sequence (1, 2, 3, 4, ..) contains but does not dominate 
the sequence (4, 1, E. 2 


Questions 
25. The sequence (0,1,0,2,0,3, ..) . 26. The sequence (152,3, 4. ..) 
is dominated by contains 
(A) (1, 0, 2, 0, 3, ires (A) (0,0, 0, 0, ..) 
tB) 0:223 47 23 (B) (1, —2, 3, —4, WI 
(C) (0, 10, 0, 10, xs) (C) (10, 10°, 108, 52) 


(D) none of the above (D) none of the above 
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27. Which one of the following 28. Which one of the following 
statements is correct ? statements is correct ? 
(A) If A is positive, then AB (A) If AB = ¢ then either 
can be positive only if B A or B must be = ¢ 
is positive. (B) If A is positive then 
(B) Unless A is null, the sequence A+B cannot be ¢ unless 
А? (=A.A) is always positive B is negative 
(C) If A = А", then A must be (C) If A and B are both positive 
null, then AB cannot be null. 


Directions for questions 29-31 


In each of the following three questions we shall give a pair of sequen 

and В. -Classify each pair into one or other of the following three categories $ e 
Va 

(A) 4 А; 


(8) А 


> В and at the same time В > A 


B and at the same time B > A 


> 
(C) A> Band at the same time A = > B 


Questions 

29. A = (0, 1, 0, 1, ...) and 33. Which one of the following 

statements is correct ? 

B — (1, 0, 1, 0, ...) (A) There exists no sequence 
that is dominated by every 
positive sequence. 

30. A = (2, 4, 6, 8, ...) and (B) The relation 

A (B + C) = AB + AC 

B (1, 27376027433 is not generally true. 

(C) If A> B then А > В, 

31. A = (1, 2, 3, 4, ...) and (D) If = > B then > B. 
В = (1,2; 1; 4, 1, 6, ...) 34. Which one of the following 

statements is correct ? 

32. For proving the equality of A and В (A) The null sequence is the only 
which one of the following sequence that dominates 
conditions is sufficient ? every negative sequence. 
(А) 4 = > Вап В = > 4 (В) IfA = > Вата В > С 
(B A> Вап В = > 4 then A = > C 
(C) AC = BC for some sequence (C) If A > Band В = > C, 

С+ ф then A = > С 

(D A> Band B>A (D) If A> B and В > C, 

then A C. ' 


For further questions on this passage see Appendix 1A 
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Passage IV (Symmetric Functions) 


Here, by ‘function’ we mean only real valued functions defined for all values 
of the real variable x. A function f(x) is said to be symmetric if there exists а constant 
c such that f(c—h) = f(c--A) for all real Л. The constant c is then called a centroid 
of f(x). Only functions symmetric about some point can have centroids. For example, 
the function x* has only one centroid, namely zero. A consideration of the graph of 
the function sin x immediately shows that the function has infinitely many centroids. 
If c and с- 4 are both centroids of f (x) then we have, for any Л, 


K(c--2d--h) — f(c--d--d--h) 


= f(c—h) (since c+d is a centroid) 
= f(c+h) (since c is a centroid) 

= fle+d—d+h) 

= f(c+2d—h) (since c--d is a centroid) 


` € + 2d is also a centroid. 


It follows immediately that c+-3d, c--4d, ... etc., are all centroids. By a similar argument 
we can also show that c—d, c—2d, ... etc., also are centroids of f(x) Thus, every 
symmetric function has either only one certroid or an infinity of centroids. Note that 
if f (x) is equal to a constant for all x, then every number is a centroid of fax). 


If c is a centroid of both f(x) and g(x), then it is easily seen that c is a centroid 
of f(x)--g(x) and f(x) g(x). If, however, c is a centroid cf f(x) but not of g(x), then 
c cannot be a centroid of f(x)--g(x). The proof of this last proposition runs as follows : 


Since c is not a centroid of g(x) there exists a constant h such that 
g(c—h)Ag(c+h), But f(c—h) = f(c--h). Therefore, (с-й) +g(e—h) A f(e+h)+g(c+h). 


It is quite easy to construct examples where c is a centroid cf neither f(x) nor 
g(x) but is a centroid of f(x)+g(x) or of Ло) g(x). 1 


Also it is very easy to see that if c is a centroid of. f(x), then, for any function 
g(x), с is a centroid of g [/(x)]. 


Questions 
35. Which one of the following 36. Fcr which one of the following 
four functions is not symmetric ? four functions is 0 not a centroid ? 
(A) x4 (A) sin x 
(B) e (B) log (1+) 
(©) log (1 + х2) (© e 


(D) х? cos x (D) sin*x 
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37. For which one of the following (C) symmetric with a finite num- 
functions is 0 not a centroid ? ber of centroids 
(A) cos хх (D) symmetric with an infinity of 
(B) x*cos x of centroids. 
(С) sinx* 
(D) cos*x 


40. Which (if any) of the following 


three functions is non-symmetric ? 
38. Which of the following pairs of 


functions illustrates the fact that Го when x = 0 

the sum of two non-symmetric (A) f(x) = 

functions may be symmetric ? 1 otherwise 

(A) x and x? 

(B) x and 2—x 0 when x is an integer 
(С) xand мт (B) f(x) = | 

(D) none of the above. L 1 otherwise 


0 when x is rational 
© Лә) = 


39. If a function is equal to а 1 when x is irrational 


constant c for all x, then it is 

(A) non-symmetric 

(B) symmetric with only one (D) All the above functions are 
centroid, namely c symmetric. 


Directions for questions 41-44 


Classify each of the following four functions into one or other of the following 
three categories ; 


(A) : the function is not symmetric. 
(B) : the function has only one centroid. 


(C) : the function has an infinity of centroids. 


Questions 
41. 1-Қх-1) 43. ЦП-Кх-1)4 
42. сіп (1--10х) 44. log[1--(x—1)*] 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST 
AT THE GRADUATE LEVEL. 


Item Dif- Discri- Item Dif- Discri- Item Diff Discri- Item Diff- Discri- 
No. cutly mination No. culty mination No. cutly mination No, culty mination 


— — кА EL ERE 


1. 67 38 13. 76 43 25. 57 41 37. 58 70 
2. 41 29 14. 61 39 26. 42 34 38. 52 56 
3. 55 40 15. 51 39 27. 39 30 39. 51 50 
4. 57 54 16. 59 55 28. 43 34 40 28 30° 
5. 75 35 17. 71 40 29. 72 50 4l. 58 34 
6. 51 36 18. 45 35 30. 62 42 42. 49 24 


1: 43 55 19. 51 39 з 61 35 43. 44 45 


8. 60 41 20. 63 41 32. 51 48 44. 42 42 
9. 42 36 21. 39 39 33. 48 29 
10. 54 40 22. 33 21 34. 62 49 


11. 57 29 23. 56 25 35. 57 45 


12. 68 30 24. 28 25 36. 53 48 


Пет Correct Item Correct Item Correct Item Correct 

No. Alternative No. Alternative No. Alternative No. Alternative 
RETIRER SI NIENTE ЧЕЙ STORIE CT HINT ИЕ De 

2 р 13. B 24. B 35. B 

3. B 14. D 25. B 36. A 

4. B 15. A 26. с 37. А 

^ A 16. B 27. B 38. B 

6. B 17. A 28. B 39 D 

у. В 18. с 29. B 40. D 

8. с 19. А 30. А 41. А 

9. р 20. р 31. с 42. с 

10. р 21. р 22) А 43. B 

11. р 22. А 33. с 44. B 


PART II 


A 
TEST OF 
MATHEMATICS COMPREHENSION 
AT THE 
HIGHER SECONDARY LEVEL 


MATHEMATICS COMPREHENSION 


18 Questions Time : 30 minutes 


Passage I 


Consider the unending series 1, 2, 3, .. of all positive integers. There are 
many ways in which we may pick out some integers from the above series of positive 
integers, and thus form a sub-series. For example, we may choose the sub-series of 
all odd integers. We describe below two methods of choosing a sub-series from the 
series of positive integers. 


Method | (Residual numbers) : From the series of positive integers strike 
out every second number, (i.e., strike out the numbers 2, 4, 6, .. etc.). Then from the 
remainder series (i.e., 1,.3, 5, 7, .. etc.) strike out every fourth number (i.e., the numbers 
7, 15, 23, .. еіс). At the next stage strike out every sixth number from the remain- 
ing series, and then strike out every eighth number and so on. Since at every stage we 
shall be left with an infinity of numbers, this procedure can (in theory) be continued 
indefinitely. The numbers that will never be struck out (however long the process is 
continued) are called ‘Residual’ numbers. Obviously, the first residual number is 1. 


Method 2 (Solar numbers) : We first strike out every fifth number from the 
series of positive integers. At every stage after that we strike out every seventh number 
from the remainder series. This process also may be continued indefinitely. The 
numbers that will never be struck out by this process are called ‘Solar’ numbers. 


Questions 
1. The eighth residual number is 3. The fourth solar number is 
(А) 17 (B) 19 (C) 23 (D) 25 (А) 44. (By че (Dy 


2. The residual number nearest to 12 is 4. The solar number nearest to 10 is 


(А) 11 (B 7 (C)15 (D) 9 (А) 7 (B6 © 9 я 


Passage П 


For any number n, let L(n) stand for the sum total of the divisors of п which 
are less than л. For example, Г(8) = 1--2--4 = 7, and L(12) = 1--24-3--4--6 = 16. 
Note that Ł(1) is not defined. The number и is said to be perfect, negatively imperfect, 
or positively imperfect, according as L(n) is equal to, less than, or greater than л. 
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Questions 
5. The smallest perfect number is 6. Which one of the following four 
numbers is positively imperfect ? 
(A) ! (B) 4 (C) 6 (D) 28 (A) 9 (B) 15 (C) 28 (D) 30 


Passage III 


Every positive integer п can be written as the sum of a number of distinct 
positive integers. For example, 3 = 1+2, 7 = 3+4=1+2+4, 8 = 246 = 14245 
etc. Let Q(m) be the maximum number of distinct positive integers whose sum is n. 
(Note the qualification ‘distinct’ in the above definition). It is easy to check that 
Ой) = 00) = 1 and that Q(3) = 2. 


Questions 


7. 0(10) is equal to 9. Which of the following statements 
is true ? 
(А) 3 (B. 4. OS 
(А) Q(n) < 2 for all n > 6 


8. Which of the following relations 
is true ? (B) Q(n) = n for an infinity 


of integers 
(А) Q(4) < 0(5) 
(C) Both the statements (A) 
(B) 0(4) = Q(5) and (B) are false 


(С) 04) +1 = QS) 


Passage IV 


Let C be the name of the class or collection of all non-negative integers (including 
zero). А pair (x, y) is called a ‘point’ when x and y are members of C (Le., x and y 
are non-negative integers). Consider the collection of all points (x, y) such that x+y 
> 20. Let us call this collection (or class) by the name R. Similarly, S be the name 
of all points (x, y) such that x — 12, y — 12. 


Questions 


10. The point (10, 11) is a member of 11. The collection of all possible y, 
such that the point (9, y) is a member 


(A) R but not of S of both R and S is denoted by 

(B) S but not of R (A) 11 

(C) both R and S (B) 10, 11 

(D) neither R nor 8 (C) class of all positive integers 


(D) none of the above. 
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12. The point (11, y) is a member of 13. The number of points common to 


both A and S if and only if R and S is 

(А) у= 1 (А) 0 

(B y< 1 (В) 1 

(С) у<12 (С) 2 

(D у= Юоу= 11 (D) none of the above. 
Passage V 


Here we shall deal with all integers (positive, negative and zero) which will be 
denoted by the symbols a, b, c etc. Suppose we define two new operations as follows : 


a * b = (axb)+b 
a ® b = (a4-b)b 


For example : 
3*2 -(3х2)42 = 8 


4G 5 = (4455 = 45 


Questions 

14. a* b = b * a, implies that 16. (—1)*(—2) is equal to 
(A) a=0 (A) 1*2 
(B b=0 (В) (-2%-1) 
(С) a=b (С) (—1)*2 
(D a=b=1 (D) none of the above. 
(E а= + 


17. Ка* b — a Q b, then 


15. (—1) * (—3) is equal to 
1*3 (А) b*a=b@a 


(A) 12808 (В) a=b=1 
—1 ж --2 
Gi (С) а= 10г0 
(В) Кеме 
1:7 (2-3) (0) Б = 10г0 
керез) 18. Ifa @ b = a+b + 0, then а% b 
(6) |(-1)/43 is equal to 
007. 92-2... (A) b*a © 5-1 
CT) (ез) 


(B) a +1 (D) none of the above. 
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ITEM ANALYSIS VALUES OF THE ITEMS 
PRESENTED IN THE TEST AT THE 
HIGHER SECONDARY LEVEL 


Item No. Difficulty Discrimination 

РЕ ee ae CE Зо 
2. 45 23 

3. 43 40 

4. 30 16 

s 40 31 

6. 38 34 

7i 39 34 

8. 42 35 

9. 44 17 
10. 45 46 
11. 39 29 
12. 43 37 
13. 42 24 
14. 48 29 
15. 41 37 
16. 40 28 
17. 32 28 
18. 30 25 


SCORING KEY FOR THE TEST AT THE HIGHER 
SECONDARY LEVEL 


Correct Correct 
Item No. Alternative Item No. Alternative 

1. CARES" а 
2: А п. р 

3. А 12. р 

4. А 13. р 

5. (е; 14. с 

6. D 15. B 

7. B 16. с 

8. B 17. D 

9; с 18. B 


APPENDIX IA 
Additional questions at the Graduate Level 
Additional information for Passage I (See P. 6) 


A binary relationship is said to be reffexive if, according to that relationship 
definition, every real number is related to itself. Note that the particular relationship 
defined as ‘a is related to b if aà*-.-b* = some positive integer’ is not reflexive. 


A binary relationship is said to be symmetric if for any two numbers a and b 
the fact that а is related to b implies that b is related а. Note that the above relation- 
ship is symmetric. 


A binary relationship is said to be transitive if for any three numbers a, b, c, 
the facts that a is related to b and b is related to c together imply that a is related to c. 
Note that the relationship considered before is mot transitive. 


A binary relationship that is reflexive, symmetric and transitive is called an 
equivalence. 


Questions 


1; 


Additional information for Passage II (See P. 8) 


= (a P b) P c for all a, b and c. 


The binary relationship defined 

as ‘a is related to b if a+b = 0 is 
(A) an equivalence 

(B) reflexive but not symmetric 
(C) symmetric but not transitive 
(D) transitive but not reflexive 


The binary relation — is 
(A) an equivalance 

(B) reflexive and transitive 
(C) reflexive and symmetric 
(D) not reflexive 


For a fixed residue c, the 
binary relation ? is 

(A) an equivalence 

(B) not symmetric 

(C) пої transitive 

(D) not reflexive 


The binary relation — 7 is 

(A) symmetric but not reflexive 
(B) neither transitive nor symmetric 
(C) an equivalence 

(D) transitive and reflexive. 


Let the letters P, Q etc., denote arbitary binary operations. We have the 
following three definitions. 


Definition 1: The binary operation P is said to be commutative if a P b 
= b Pa for all a and b. Note that addition and multiplication are commutative but 
subtraction is not commutative. 


Definition 2: The binary operation P is said to be associative if a P(b P с) 


but not subtraction. 


Note that addition and multiplication are associative 


Definition 3 : The binary operation P is said to distribute the binary opera- 
tion Q if 


a P (b Qc) = (a P b) Q (a P c) for a, b, с. 


Note that multiplication distributes addition i.e., a(b--c) = ab+ac for all 
a, b, c but addition does not distribute multiplication since а--Әс is not in general 
equal to (a+b) (a+c). 
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Questions i 
5. Of the two operations U and M 10. The equation 
(A) only U is associative (a Mb) Uc=(aUb) Mc holds 
(B) only M is associative 
(C) both U and M are associative (A) when c is the smallest of the 
(D) neither U nor M is associative three numbers 
(B) when а, b, c are all of the same 
6. The operation Z is sign 
(A) associative but not commutative (C) whena — b 
(B) commutative but not associative (D) not necessarily under any of the 
(C) both commutative and associative above conditions. 
(D) neither commutative nor 
associative 11. The equation 
(b M a) Uc — (b Ua) M c holds 
7. The multiplication operation (А) when c — 0 
distributes (B) when a=cand b is smaller than a 
(A) the M but not the U operation (C) when c is smaller than both a 
(B) the U but not the M operation and 5 
(C) both the U and M operations (D) not necessarily under any of 
(D) neither U nor M operation. the above conditions. 
12. The equation 
8. Only one of the four operations (aZ1) U(aZ2) = а U2 has 
+, —, M and Z distributes itself. 
This one is (A) no root 
(A) + (O M (B) only one root 
(В), = (0) 2 (C) only two roots 
(D) more than two roots 
9. The equation 
(b U a) M c — b U (a M c) holds 13. The equation 
(A) when c is the smallest of the а М (а2 4) = а U1 has 
three numbers 
(B) when а, b, c are all of the same sign (A) no solution 
(C) when а = b and c is smaller than a (B) only one solution 
(D) not necessarily under any of the (C) exactly two solutions 
above conditions, (D) infinitely many solutions 
Additional information for Passage III (See P. 9) 
We give below three statements none of which is generally true (i.e, each has 
exceptions). The statements are 


(A) If 4 > Band B > A then = B 
(B) For any two sequences A and B either A => B ог B ==> A 
(C If A => B, then Æ => В" 


In each of the following four items we have given a pair of sequences marked 
A and B. Each pair provides an exception for one of the above three statements or 
for none cf them. Indicate for each item whether the pair is providing an exception 
for statement (A) or (B) or (C) or for none of them, in which case the answer choice 
is (D). 


p 
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Questions ^ 


14. A = (—1,0, —1,0, —1,0..) and B &(1l, —1,1, —1, 1, — 1...) 


15.. 4 ОЛЗ ceases Jand B= (0, 1, 2, 3; 4, ....... ). 

16. Ax (0; 1,0; 1;0; 1:..-) and B = (1, 0, 1, 0,1, 0, .....). 

177 ымы ҚАТЫҚ IE Jand: В -(- 1, —2, —1, -3,....). 
Passage ` 


By the term set here we mean a class or collection of real numbers. When we say 
that a set has k elements we mean thereby that k distinct real numbers make up the 
set. A set with a finite number of elements is called a finite set. A set is bounded if 
there exists two numbers a and b such that every element of the set lies in the interval 
(a, b). We shall denote sets by such symbols as X, Y, Z etc. 


A set X is said to be symmetric if there exists a number c such that, for any 
number x either both c—x х and c+ x belong to X or not. Any such c is then called a 


centre. Note that every number is a centre of the set of all numbers. It is not 
to see that a bounded set cannot have more than ore centre. If all the cent 
symmetric set belong to the set itself then the set is called centre-closed. Fo 
X we define that set X (the adjoint of X) as the set of all numbers that fall outsi 


non-zero elements of X. Since the reciprocal of no number is zero it is equiv 
X^ cannot have zero as one of its elements. The set of all the centres of a sy 
set X is called the censet of X and is denoted by А”. 


Two sets Y and Y are said to be identical (we write X = Y) if every element 
of X is an element of Y and vice versa. Two symmetric sets X and Y are said to be 
equivalent (we write X < = > Y) if these ‘censets’ are identical (i.e., if X = Y"). 


Each of the following items is in the form of four alternative statements, only 
one of which is correct. Find the correct one. 


18. The set of all the real roots of the 20. The set of all possitive integers is 
equation X(X—1)(X'—1) = 0 has 


(A) more than six elements (A) symmetric and centre-closed 
(B) only six elements (B) bounded and not symmetric 
(C) only three elements (C) not bounded and not symmetric 
(D) only two elements (D) of none of the above types. 


19. Тһе set of all real numbers whose 21. The set of all non-zero integers is 


squares do not exceed one is (A) symmetric with more than one 
(A) neither finite nor bounded centre 

(B) not finite and bounded (B) symmetric and centre-closed 

(C) finite and not bounded (C) not symmetric 

(D) finite and bounded, (D) of none of the above types. 


BT 


в 
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21. The set of all integers. (positive, (C) not symmetric 
negative or zero) has a centre at (D) aot necessarily of any of the 
(А) 43 32 © Ip above types. 


(D) none of the above, 
26. If the number a is a centre of the 


23. The set of ӘЙ real numbers that are symmetric set Y then it is a 
greater than | and less than 2 is centre of 
(A) symmetric and centre-closed 
(B) bounded and not symmetric (A) any symmetric sub-set 
(C) not finite and not symmetric (sub-class) of Х 
(D) of mone of the above types. (в) X 
© = 
24. The set of all real numbers whose (D) not necessarily any set of the 
squares are greater than two is above types, 
(A) symmetric and centre-closed 
(B) symmetric with at least 27. ИХ = X^ then 
two centres 
(C) neither bounded nor symmetric (A) all the elements of X must 
(D) of none of the above types. be non-zeros 
(B) Х must consist of only a finite 
25. For any symmetric set Х, its number of elements 
adjoint Y is (C) X must consist of only one 
(A) symmetric element namely unity 
(B) not bounded (D) X must be symmetric. 


Directions for questions 28-35 


Each of the following eight items consist of a pair of statements marked 
(i) and (ii). Classify each. of these pairs of statements into one or other of the 
following four categories :— 


(A) if neither of them is correct. 
(B) if both (i) and (ii) are correct. 
(C) if only (ii) is correct. 
(D) if only (i) is correct. 


28. (i) A set containing only three 9. () If Y= Xthen X - Y 
elements can be symmetric Gi) If Y <=>X then Y <=> X 
if and only if one of them is 
equal to half of the sum of the 30. (i) The reciprocal Х-1 of Ж is not 


other two. defined unless all the elements 
of X are non-zeros. 
(ii) If X has only two elements then _ (i) If Х-1 be the reciprocal of X 


both X and Х-1 are symmetric. then X is the receiprocal of X-!, 


21. 


(ii) 


(0 If X is symmetric and centre- 
closed then Y = Из censet Д" 
A st with exactly sixteen 
elements cannot be а centre- 


(i 


2 


M XY and Y have cach two 
elements only and if Y< => Y 
then it follows that Х = Y. 


closed symmetric set. У. () Wf X is the set of all real 
numbers then Х = J” 

32. (i) The adjoint of the reciprocal of ( Wf X is the set of all non-zero 
any set is identical with the real numbers then Х = X=" 
reciprocal of its adjoint. 

(i) For any set Y the adjoint of 35. (i) If Y and Y are both symmetric 
X-* must have zero as one of its then the set Z consisting of all 
elements, the elements of X together with 

all the elements of У must 
necessarily be symmetric. 

33. (i) If the two symmetric sets Y (ii) Ш from a symmetric set. Y we 
and Y are equivalent (i.e., if the omit one clement then thc 
censets Y" and Y’ are identi- resulting set cannot be sym- 
cal) then X^! = Yo! metric, 
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Additional Questions at the Higher Secondary Level 


Passage 


Consider the unending sequence 1, 2, 3... of all the positive integers. There 
are very many ways in which we may pick out a sub-sequence from the above sequence 
of integers. For example, we may choose the sub-sequence of all odd integers. We 
describe below two methods of choosing a sub-sequence from the sequence of 


positive integers. 
Method 1 : 


(Lucky Numbers): From the sequence of positive integers 
strike out every second number (ic, strike out the numbers 
2, 4, 6, ... е(с.). Then from the remainder sequence (i.c., 1, 3, 5, 
7... etc.) strike out every third number (ie, the numbers 5, 
11, 17... etc,). At the next stage strike out every fourth number 
from the remainder sequence, and then strike out every fifth 
number and so on. Since at every stage we shall be left with an 
infinity of numbers, the procedure can (in theory) be continued 
indefinitely. The numbers that will never be struck out 
(however long the process is continued) are called “иску” 
numbers, Obviously the first lucky number is 1. 
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Method 2: (Absolute Numbers) : We first strike out every 10th number 
from the sequence of positive integers. At every stage there- 
after we strike out every 5th number from the remainder 
Sequence. This process also may be continued indefinitely. 
The numbers that will never be struck out by this process are 
called "absolute" numbers, 


Questions 

1. The fifth lucky number is 5. Which one of the following four 
(А) 13 (B) 15 (С) 19 (D) 21 statements is correct ? 

2. The number of lucky numbers (A) The number 1 is the only number 
between 10 and 20 is that is both lucky and absolute. 


(A) 4 (B) 3 (С) 2 (D) 1 
(B) There are infinity of lucky 
3. The fourth absolute number is numbers. 
(A) 4 (B) 7 (C)21 (D) 29 
(C) There are more than four abso- 


4. The number of absolute numbers lute numbers. 
between 10 and 20 is 
(A) 3 (B) 2 (C) 1 (D) nil (D) The number of lucky numbers 


is less then 7. 


Passage 


Here by the term number we mean a positive integer. We denote numbers 
(positive integers) by such symbols as a, b, n, p etc. The expression a D b stands for 
the proposition ‘a divides b’ (or ‘a’ is а divisor of ‘b’) i.e., there exists an integer n, 
such that b = an. For example, the proposition 7 D 21 is correct whereas the propostion 
4D 15 is not. Ifa DbandaDe then it follows that a D (5 +c) and a D (bc). One 
is the only number that divides every other number. The proposition » D n is true 
for every n. If a D b and b D c then it follows that a D c. 


Questions 
6. Which one of the following three 7. Which one of the following 
propositions is false ? three propositions is correct ? 
(A) Ifa D b then a Db" for all n. (A) If b is greater than a? anda Db 
then а? D b. 
(B) Ifa D b and c D b then (B) There exists a number n greater 
(a+c) D b than 100 such that a D n for 
every a less than л. 
(C) If a" D b for every n then a (C) Ifa is an odd number and b an 
must be 1, 


even number then a Db implies 
that (2а) D b. 
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Passage 


р А number p is said to be a prime number if it is greater than unity and is not 
divisible by any number other than unity and itself. The smallest prime number is 2. 


Questions 
8. The largest prime number not 10. An alternative but equivalent way 
exceeding 50 is of defining a prime number is 
(А) Any number п satisfying the 
(A) 41 (В) 43 (С) 47 (D) 49 equation L(n) — 1 
(B) Any number that is divisible 
only by itself. 
9, The number of prime numbers (C) Any odd number that has no 
between 20 and 30 is odd divisor. 
(D) None of the above definitions 
0D T. Хау 2. (б) АУА is equivalent to the original 
definition. 


Forany it is obvious that either и or и--1 must be an even number. 
Except one exception, it is therefore impossible that both п and п--1 be prime 


numbers. 


Questions 


11. Which one of the following values of и provides the exception referred 


to above ? 
(A) n=1 (B п-2 (C) п- 1350 (D) п = 5967 


It is however quite possible that both п and л--2 are prime numbers. A pair of prime 
numbers differing only by 2 is called a “prime pair". The first four prime pairs are 


(3, 5), (5, 7), (11, 13), and (17, 19). 


Questions 


12. The total number of prime pairs with both numbers lying between 20 
and 40 is 


(A) юш ФТ (С) 2” (9) 3 


The following are a few of the interesting problems that may be raised.* 
(i) How many prime numbers are there ? 
(ii) Are there an infinity of perfect numbers ? (refers to passage П p. 15) 
(iii) Are there an infinity of prime pairs ? 


(iv) How many prime numbers are there in the sequence 1, 5, 9, 13, 17,... ? 


* This additional information and the following questions would be suitable at the Graduate level. 


4 
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Is it true that every even number greater than 2 can be expressed as the 
sum of two prime numbers ? Of these only problems (i) and (iv) have 
been solved so far. It has been proved that there are infinitely many 
prime numbers, and there are infinitely many prime numbers of the form 
4n--l. The remaining problems remain unsolved to this day. 


Each of the following seven items is in the form of a proposition. In view 
of what is stated in the preceeding passages classify each of the propositions into one 
of the four categories A, B, C or D according as 


(A) 
(B) 
(C) 


(D) 
Questions 


13. 


18. 


19. 


the proposition is correct 
the proposition is incorrect 


the proposition may or may not be correct; but if it is correct, it will 
immediately settle (in one way or the other) one of the three unsolved 
problems given above. 


the proposition cannot be classified into any of the above categories. 


Given any number, however large, we can find a perfect number larger 
than that. 


There are infinitely many negatively imperfect numbers. 


There are infinitely many even numbers that can be expressed as a sum 
of two prime numbers. 


In the arithmetic progression 21, 25, 29, 33,... (ad inf.) there are only 
à finite number of prime numbers. 


Every even number greater than 4 can be expressed as a sum of three 
prime numbers (it is clear that at least one of the three must be 2). 


There exists a number n such that L(m) is greater than 1 for every m 
greater than л. - 


For any п greater than 1019 there exists a prime number p between 
n and л? such that p+2 is also a prime number. | 


CHAPTER П 


MATHEMATICS KNOWLEDGE 
AND 
APTITUDE 


This type of test is meant to measure the candidate's knowledge and under- 
standing of Mathematics. Some of the question types may be unfamiliar but in all 
such cases the subject matter dealt with is really very simple. 


PART I 


A 
TEST OF 
MATHEMATICS KNOWLEDGE AND APTITUDE 
AT THE 
GRADUATE LEVEL 


functions of the real variable x. 


MATHEMATICS KNOWLEDGE AND APTITUDE TEST 


50 Questions 


Questions = 


1. What is the value of 2 at (a, b) 
where х3--у3 = 2x!y--3xy? ? 


4ab 4-35? —3a* 6. 


(A)  я--24-ба5 
a 
(B) 2a*--3a 


351—208: —6ab 
(© 455-135 —38: 


(D) 2a*+3ab 7 
If f(x) = x*--2x--1, then the value 


of f(sin x) at x = 5 is equal to 


(А) 1 (B2 (O3 (р) 4 


If x = cosð +i sin 0, where i—4/ —1, 
then the value of x*— à is equal to 


(A) 2sin 28 (C) 


(B) 2isin 20 (D) 2icos 20 


Directions for questions 4—6 : 


Let f(x) and g(x) stand for real valued 
Let 


ТҰ) = fig) and gfx) = 91/00] 9. 
Questions 


4. Let f(x) = 3x+1, and g(x) = x+1. 


If gy (c) = 1, then c is equal to 


a —1 өрі Ф! 


Time : 2 hours 


If f(x) = x* and g(x) = x+1, then 
gr(—1) is equal to 
(A)O (B2 (CO! (D)3 

If f(x) = x—l апа f(x) = x*+x-+1, 
then g(x) is equal to 


(А) х (С) х-х-2 


(B х(х-1) (D) x42 


i sin 40 8. 


Which one of the following functions 
of x will be less than zero for all real 
values of x ? 


(А) cos x+sin x (С) —x*+2 


1 
(B) x^ (D) (sin x) —2 


(E) None of these 


If y = а, then which one of the 
following is true ? 
(А) х- оға (С) а = logzy 


(D) None of the 
above 


(B) x — logay 


Let y = х-3х--2, be a given equa- 
tion. What is the maximum range of 
values of x for which y will be less 
than zero ? 


(А)0<х<3 (C)4<x<2 
(B) 1<x<2 (D) None of the 
above, 
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itx then what is the 


10. If f(x) = "e 


expression of f(5x) in terms of f(x) ? 


(А) 570) (© EWA 
(B) L6) D S(fc9-- 


11. The value of 2 (=), where a> 0 


is equal to 
(A) хта" (C) "бов" 


(B) n(logea)nx"-! (D) None of the 
above. 


12. The indefinite integral | a?dx is equal 
to (a is a constant) 


x41 at 
(А) ^ (C) [oga 
(B) a (D) а” logea 


13. The function f(x) of the real variable 
x is said to be a monotonic increas- 
ing function of x if 


(A) f(2x) > f(x) for all x 


(B) f(x--y)— f(x) for all x0 and all y. 


(C) fGx--y) > f(x) for all x and y 
(D) f(x--y)2 f(x) forall x and for all 
y> 0. 


14. The equation of the tangent to the 
curve given by the equation у = x^, 
at the point (1, 1), is given by 


(A) 15y = x+14 
(В) y = 15(х—1) 
(С) y—1 = 15x(x—1)" 
(D) y = 15х-14 


15. As x tends to zero, through positive 
1 
values, (1--x)* tends to 


(А) 0 (Be (C1 
(E) None of the above, 


(D) ve 


16. Which one of the following functions 
of x cannot be negative for all pos- 
sible real values of х? 


(А) 7°—3x*+1 
(В) |x| —х 


(C) sin (sin x) 
(D) 5х2—х 


Directions for questions 11—19 


Corresponding to each real valued func- 
tion f(x) of the real variable x, let us 
define the four associated functions f,(x), 
FAX), f(x) and f(x) as follows : 


AG) = Л, 9 = ЛЛОЎ, 
OERD ЛО) = fe) 


Note that /,(х) and A(x) are defined only if 
fax) is differentiable everywhere. 


For example, if f(x) = x*, A(x) = —(—x»* 
=—x*, f(x) = xt, f(x) = 423, f(x) = 4° 


Each of the following equations is an 


incomplete statement followed by five 
suggested ways for completion. Only 
one, of these choices is correct. From 


among these suggested answers choose 
the one which is correct and indicate it 
on the answer-sheet. 


Questions 

17. Ш(х) = sin x, then f, (3%) is equal 
to 
(А) sia ж (O 1 
(B) —1 (D) 0 


(E) None of the above 


18. If f(x) = e, then /(0) is equal to 
(A) —e (В) 1 (Che (р) —1. 
(E) None of the above 


19. If f(x) = x, then f(x) is equal to 
(А) 1 (B) 0 (C) —1 (D) —x (E) x 
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d 
20. zm loge (аху (when a is a constant) is 


equal to 


(1 (Bloga (Oz 


(D) logeax+1 


21. As x tends to zero through positive 
tan x* 
x 


(A) 1 (B) 0 (C) ® (D) None of these 


tends to 


values 


22. If y > 0 and y is а differentiable 


function of x, then the value of 
4. (yv) is equal to 
dy 
(А) уф 
(в) уу (logy +1) 
ах 
ad 
157. 
(С) yu 
dy 
(D) уу logey 7. 


Directions for questions 23—26 


In each of the following questions we 
give a pair of functions f(x) and а(х) of 
the real variable x. Classify each pair 
into one or other of the four categories 
(A), (B), (C), (D) defined as follows : 


(A) g(x) > 0 whenever f(x) > 0, but the 
converse is not true. 

(B) f(x) > 0 whenever g(x) > 0, but the 
converse is not true. 

(C) f(x) > 0 if and only if g(x) > 0 

(D) None of the above statements holds 
true, 


Questions 
23. f(x) = sin x, g(x) = cos x 


24. f(x)=x(x*—1), g(x) = x'—1 
5 


33 


25. f(x) = e, g(x) = =, Where c isa 
constant 

26. f(x) = 10x, g(x) = (x—1) (x—2) 

Directions for questions 27—28 


e 
x 


Each of the following questions is an 
equation. Read them carefully and 
against the corresponding question 
number of the answer-sheet indicate 


(A) 


if the number of real roots of the 
equation is one. 


(B) 


if the number of real roots of the equa- 
tion is a finite number greater than 1. 


if the number of real roots of the 
equation is infinite. 


(C) 


(D) if the number of real roots of the 
equation is nil. 

Questions 

27, еіп ztcos z-1 = 1 


28. loge (cos х--2) = 0 


29. If x be real and (32—8)*--(x—2)! —0 
then the principal value of 


1-4 
cos! із 


Ot. (ӨТ Ол 


Directions for questions 30—34 


Let x,y,z and w be four positive inte- 
gers about which we have the following 
Basic Information : The four numbers 
are either odd, even, odd and even res- 
pectively or they are even, odd, even and 
odd respectively. 


We want to find out whether x is odd or 
even. In each of the following five ques- 
tions we make a statement about the four 
numbers x, y, z, and w. Classify each of 
the following questions into one of the 
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four categories (A), (B), (C) or (D) accord- 
ing as the statement in the question 


(A) makes it possible to tell whether x is 
odd or even. 


(B) is true for every set of four numbers 
satisfying the basic information. 


(С) 
(D) 


contradicts the basic information. 
falls in none of the above categories. 


For each question find out the appro- 
priate category and indicate the category 
against the corresponding question 
number on the answer-sheet. 


Questions 


30. x?+y?+2z?+w? is divisible by 2. 
31. (х--2) (у+ю) is divisible by 4. 
32. xyzw is divisible by 60. 

33. xyz is not divisible by 4. 

34. x+y+z-+2w is even. 


35. If f(x) be a continuous function of x 
and if the double integral 


Í f у fG)dxdy = a*(cos a—1) 


for all a, then f(x) must be equal to 
(A) sin x (B) —cos x (C) —2 sin x 
(D) None of the above. 


36. If f(x) is a quadratic expression in x 
and f(a) = f'(a) = 0, then which one 
of the following statements is true ? 


(A) f(x) has a maxima at x = a. 
(B) f(x) has а minima at x = а, 
(C) The equation f(x) = 0 has two 
distinct roots, 

The equation f(x) = 0 has two 
equal roots. 


(D) 


(E) None of the above is true, 


37. As x tends to zero through positive 
values, loge [ loge( i) ] 
(A) oscillates between 1 and о. 
(B) tends to — >. 
(C) tends to 1. 
(D) 


tends to none of the foregoing. 


38. As x tends to zero through positive 


values, sin(+) changes sign 


(A) never. 

(B) only twice. 
(C) only once. 
(D) 


(E) in none of the above ways. 


infinitely often. 


Directions for questions 39—44 


In each of the following questions we 
have a pair of numbers or magnitudes. 
Each of these pairs may be classified into 
one and only one of the following five 
categories : 


(A) The first member of the pair 
is greater than the second. 


(B) The second member of the pair 
is greater than the first. 
(С) The two are equal. 


(D) They are not comparable (i.e., 
not expressible in the same 
units). 


(E) They are comparable but are 
not sufficiently known to make 
a comparison. 

You have to classify each pair into 
one of the five categories and indicate 
the category against the corresponding 
question number on the answer-sheet. 
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Questions 43. Тһе principle values of sin (x) and 
соѕ-Ҷх), where 0< x < 1. 
39. —x and 4x where x is a real root of 
the equation 4. The second derivative of cos x at 


(х2--1)(х3--1)х3--8) = 0 Е, ae dud EU, hers Ky ba 


even integer and i = 4/—1. 


40. sin (cos x) and cos (sin x) 


at x = 2 ұрты 
2 45. If f f (xy?) ахду = 54, then 
0 0 
% xn 5 
41. e and X T where x is an un- the value of a is 
n-0 LA 
known real number. (А) #81 
42. The positive root of the equation (B +3 
(х2—4)(ѕіп x—3) = 0 and the maxi- 
mum value attainable for real x by (С) +9 


the function sin x--cos x. 
(D) зу? 
Directions for questions 46—47 


Let f(x) be a real valued function of the real variable x. f(x) is integrable 
over the domain (0, 2a). For each of the following questions find the answer from 
the following answer-set and indicate it on the answer-sheet. 


Answer-set for questions 46-47 


(A) ffo) ах (С) af Лодах 
rm (D) None of the fo: 
Questions 


46. Find the value of f f(x)dx—  fQa—x)dx 
0 0 


47. Find the value of т f(x)dx given that f(2a—x) = f(—x) H 
0 


48. We give below the four sets of information about the four numbers x, у, z and w. 
Moreover, it is given that only one of the four numbers is zero and the other 
three are unities. Your task is to find out which one of the four numbers x, y, z 
and w is zero, and which one (and only one) of the following four sets of infor- 
mation will definitely lead you to the solution. 


(A) The value of x—y--z—w (C) The values of both x--y and z—w 
(B) The value of x--2y4-3z--4w (D) The values of both x+y+z and ий” 
мв. нала. 


«ла 
Фее.----- 
wem W^ 


— 
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49. 


50. 
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Let fi(x) = log, logy... log, x(k logs). For К = 3, /,(х) is defined аз а real valued 
function of x for 


(А) ай x (C) only for x > 0 
(B) only for x > 1 (D) only for x > 2 


Let f(x) be a real valued continuous function of the real variable x, and let f(0) 
= 1, Which one of the following four assumptions about f (x) is sufficient to 
prove that f(x) > 0 for all x ? 


(A) Хе") > 0 for all x. (C) The equation f(x) — 0 has no 
real root, 
(B) f(x) and (-х) are of the same (D) The derivative of f(x) exists 


sign for each x. and is positive everywhere. 


PART II 


A 
TEST OF 
MATHEMATICS KNOWLEDGE AND APTITUDE 
AT THE 
GRADUATE LEVEL 
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32 Questions Time : 60 Minutes 


1. The continued product of (ai --a!)(a*—a ?)(at а (а --a73) is equal to 


(А) a—at (С) а-а” 
(В) а-а"! (D) а-ға"! 
2. If f(x) = e”, then what is the expression of f(5x--6y) in terms of f(x) ? 
(А) S+) (С) (UG)? HOW 
(B) 30Хх)(у) (D) (fo) x UO» 
22 dU z =, A = V, what is the value of 5 in terms of U and V? 
(А) – © – h 
® —% D —Р 


Directions for questions 4—6 

Each of the following questions is a statement about a function f(x) of the 
real variable x. In the answer-set below we give four different functions marked 
as (A), (B), (C) and (D). For each question identify the f(x), for which the statement 
given in the question will be true, from the set of functions given in the answer —set 
by putting x mark for this choice on the answer sheet against the corresponding 


question number. 


Answer-set i 
(A) e* (C) она, 

eret x sin x cos x 

в) - е ( = 


Questions 


4. —lisarootoftheequationf(x) = 0. 6. f(x)=0 for infinitely many values of x 


1 
E А А А : 
Дх) 18 an increasing function of x. 


7. If fix) = cos x-+i sin x, then f(y--5 ) is equal to (i = v —1) 
3 4 


(А) cos y+i sin y (C) —sin y-Hi cos у 
(B) sin y+i cos y (D) —sin y—i cos y (E) sin y—i cos y 
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Questions for questions 8—11 

Of the four numbers x, y, z and w the only thing that is known to us is that 
one of them is zero and the other three are unities. In each of the questions 8—11, 
we give functions of (x, у, =, и). For each question find out the different values that 
the function can possibly take and then classify it into one of the following five cate- 
gories and indicate this category against the corresponding question number on the 
answer sheet. 


The five categories are : The function takes the values 


(A) 6,7,8 and 9 only (D) 6 only 
(B) 3 only (E) the set of values is different from all 
(C) —1 and 1 only the above sets. 
Questions 
8. x+2y+3z+4w 10. (x+y)(z—w) 
9. (x—y)tG—w) И. (x+y)(z+w)G4+y*-+2*7+ не) 


12. If f(x, y, 2) is a homogeneous function of degree n in x, y, z then f(tx, ty, tz) will 


be equal to 
(A) f(x у, 2) (С) 18 f(x, y, 2) 
(B) і"Қх, у, 2) (D) f(t"x, ty, t"z) 


(E) None of the above. 


Directions for questions 13—17 


Here we are dealing with families (classes or groups) of real valued functions 


of the real variable x. А family of functions is said to be of 

Type Г: if for any f(x) belonging to the family, the function Cf(x) also belongs to it 
for every real constant C. 

Type П : if for every f(x) and g(x) both belonging to the family, the function 
f)--g(x) also does. 

Type III : if for every f(x) belonging to the family, the derivative f'(x) is defined for 
all x and also belongs to the family. 


In each of the following questions a family of functions is described. 
Classify it into one or other of the following four categories. 


Categories : 
(A) if the family belongs to type I and II but not to type III. 
(B) if the family belongs to type III only. 


(C) if the family belongs to type I and ІП but not to type II. 
(D) if the family belongs to all the three types. 


Questions 
13. Тһе family of all functions of the form ae? where ‘a’ and ‘b’ are arbitrary real 
constants. 


14. The family of all functions of the form p(x) e~**, where p(x) is a polynomial. 
(a constant is a polynomial of degree zero). 
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15. The family of all differentiable even functions, i.e., the class of all f(x) such that 
f'(x) exists for every x and f(x) = f(—x) for all x. 


ж 
16. Тһе family of all continuous functions f(x) such that f | f(x) | dx is finite. 


-ж 


17. The family of all functions of the form de** sin (bx--c) where a, b, c and d аге 


arbitrary constants. 


18. For what and only what values of x, 


ж 
does the infinite series X * 
п=1 n? 


сопуегре ? 

(А) —1<х<1 
(В) —1<х<1 
(С) —<х<1 
(D) Мо values. 


19. Ify = e then 2? is equal to 
Li 
(A) e 
(В) e" 
(o е“ 


т 
(D) е ++) 


Directions for questions 21—25 


dx 
20. To evaluate f vata which one 


of the following substitutions will 
simplify the integrand ? 

(A) x =a sin 0 

(B) x =a sec 0 

(C) x =a tan 0 

(D) хї—@=г 


(E) None of the above. 


Read carefully the definition given below and answer the following questions. 
A real valued function f(x) of the real variable x is said to have a period p, if Лх--р) 


— f(x) for all values of x. 


Questions 


21. Which one of the following is a 


period of cos(cos x)? 

(A) 2« 

(B) cos 27 

(C) cos (cos 27 ) 

(D) the function has no period. 


22. Which one of the following functions 


is not periodic ? 

(A) log (cos?x) 

(B) езіп т 

(C) sin (e?) 

(D) (5—sin x--cos?x)^* 
6 


23. If f(x) and g(x) are both periodic 


functions (not necessarily of the 
same period), then which one of the 
following functions is periodic ? 


(A) хх) 
(B) Лә.) 


© Лео 


(D) None of the above. 
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24. 5п is a period of 26. 
2 


эх 
(А) sin 7 
42 
(B) sin % 
5х 


(C) sin 


(D) sin( 9). 


25. If the two functions f(x) and g(x) 27. 


have the same period p, then what 
is the period of esto / (x) 9 


(A) p 

(B) e» 

(C) log p 

(D) None of the above. 


——— ——————————À———— 


Directions for question 28—32 


Let f(x) be a real valued continuous 

function of the real variable x, and 

let f(0) — 1. Which one of the 

following four assumptions - about 

f(x) is sufficient to prove that 

f(x) > 0 for all х? 

(A) f(e”) > 0 for all x. 

(B) f(x) and f(—x) are of the same 
sign for each x. 

(C) The equation f(x) = 0 has no 
real roots. 

(D) The derivative of f(x) exists 
and is positive everywhere. 


To evaluate the integral 


рулас dx, we can substitute 
for x some other variable. Choose 
the one which will reduce this to a 
standard form. 

(А) 2a—x = 1? 

(B) x = 2а 519 

(C) x = 2a (ап 

(D) x = 2a ѕес20 

(E) None of the above. 


Here we are dealing with non-zero positive integers. Let ‘a’ be any positive 
integer. Then any other integer X, (>a) can be divided by ‘a’ to produce a quotient 
p and a remainder 4, where 4 is positive and less than ‘а’. For example, if a = 5 and 
X = 13, then dividing 13 by 5, there will be the quotient 2 and the remainder 3. This 


can be denoted as 13 = 2x 5-3. 


So in general x can be written as x — pa--q, where 0 < q < a. 


Now as by dividing any integer x(>a) by ‘a’, 


we will get a unique quotient p, and 


a unique remainder q, we define two functions as follows : Ја (x) = p, ga (X) = 4. 


Questions 
28. /(19)--/(19) is equal to 29. g.[f.(71)] is equal to 
(A) 0 (A) 1 
ВА (В) 1 
(С) 1 (С) 0 
(D) 5 (D) 5 


(E) None of the above. 


(E) None of the above. 
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30. If g(x) = 3, and f,(x) = 10, then 


x is equal to (O 3 
(A) 13 (D) 25 
(B) 50 (E) None of the above. 


Information for questions 31 and 32 
fax) = рь (х) = 45 
ЛО) = Ps 9) = d: 


where a<x 
<y 
<41:-4: 
31. fa(x+y) is equal to 32. ga(x+y) is equal to 
(А) р.р (А) qti: 
(B) pXPe (B) ga(qı+4:) 
© mitti (© леч 
(D) pic-pa--fa(di- 42) (D) аха” 
(E) None of the above. (E) 4а(4143) 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TESTS AT 
THE GRADUATE LEVEL 


hi Ir I" 


10 
n 
12 
13 
14 


м 50м ОЮ 00 слоты. 


8558256 5% 


- 
© 


SCORING KEY 
FOR THE TESTS AT THE GRADUATE LEVEL 


Part I Part И 
Correct rect. Correct p^ Correct Correct 
Alter- Item Alter- Нет Alter- Пет Alter- Нет Alter- 
native No. native No. native No. native No. native 
A 17 1377 434 A 1 B н € 
D 18 E 35 с 2 р 18 D 
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60 Questions 


Questions 


N 


If the sides of a rectangular solid 
are a, 5a, 6a the total surface area 
of the solid will be 

(А) 41а* (C) 12a* 

(B) 824% (D) 30a* 


If ab, c>d then which one of the 

following is true ? 

(А) а--ӛ>с--а 

(B) a—b > c—d 

(C) a-d > bc 

(D) None of the above is necessarily 
true. 


When 44254 = 1, then x equals 
ХА) 4 (С) —1 
(B) 1 (D) — 


Directions for questions 7—10 


against the question n 


Time : 2 hours 


N is a positive integer not equal to 
0 or 1. If it is given that N"-*— 1, 
then the value of m is equal to 

(A) 4 NU 

(B) 3 (D) 2 

A car travels 30 miles іп t hours and 
then increases its rate by 3 miles per 
hour. What is its new rate in miles 


per hour ? 

(A) 304--3 (C) 30(t—3) 

в) 22 (р) ® +3 
© з 


If x = 1 — 2t, and y = 3t—2, then for 
what value of 1, x is equal to y ? 
(A) 3 © -3 
(B) —1 (D) —3 

(E) $ 


Each of the following questions is a statement or a mathematical relation. 
Read each question carefully and decide whether it is true or false. For each question 


corresponding to 
A : if the statement or the relation expressed in the question is true. 


or 


Questions 


Е 


8. 


If x is negative, the value of 3x is 
greater than the value of 5х. 

If the same number is: added to the 
denominator and numerator of a 
fraction, the value of the fraction is 
unchanged. 


umber on the answer-sheet put a cross mark in the box 


B : if the statement or the relation expressed in the question is false. 


9, The square root of 2 is an example 


of imaginary number. 


10. The co-ordinates of the centre of the 


circle given by the equation 
x?+y*+2gx+2fy+e = 0 are (2,7). 


13. 
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Y 


D С 


The area of the square ABCD is W,. 

then what is the relation among X, 

Y and W? 

(А) W--X*--Y* = 2XY 

(В) W+X?+Y? = 4XY 

(С) И—Х?—У? = 4xY 

(D) W—X*—y? = 2xy 

Which one of the following pairs of 

lines cannot be parallel ? 

(A) Two tangents to a circle. 

(B) Two diameters of a circle. 

(C) A chord of a circle and a tangent 
to the circle. 

(D) Two chords of a circle. 

(E) A radius of a circle and a tan- 
gent to the circle. 


‚2у% Р у 
if = "m and y is positive, what 


does y equal in terms of x and z ? 


(у= у= +, 
(8) ›-= (=) My=+ V2 


L xz 
(E) y = + 2 


What is the area of the triangle when 
the sides are equal to a, b and с? 


e b 


е 


(С) сүа? 
(D) None of the above. 


(A) %ас 
(В) $ bc 


15. If a > b, x < y and x = a, then 


18. 


which one of the following is neces- 
sarily true ? 


lx b (ye b 
(В) y <b (D) xa > by 
(E y >b 
A 
E С 


If the area of a parallelogram ABCD 
is W, and DE = ОС, the area of 
the triangle ADE is 


A о ӛт 


à X (р) x 


If n in an even integer then which 
one of the following is true ? 


(A) 3n—78 is odd. 
(B) 9n?—1 is even. 
(C) л3—1 is odd. 


(D) None of the above is true. 


If the sides of a right angled triangle 
are in A.P., the sides are іп the 
proportion to 


(А) 1:2:3 
(B) 34455 
(С) 13: 12:5 
СОТ 
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Directions for questions 19-21 

In each of the following questions there is a pair of quantities or expressions 
which may or may not be related. The two members of a pair are denoted by (a) 
and (b). For each question against the corresponding question number on the answer- 
sheet- indicate 


if (b) increases as (a) increases if (b) does not necessarily 
1 or С change 
if (b) decreases as (a) decreases as (a) increases or decreases 


Ж (b) decreases as (a) increases 


or 
if (5) increases as (a) decreases 


Questions 

19. (a) у 21. (а) Minimum distance of the vertex 
(b) y!--3y*--1 where у> 0 : of a triangle from its base. 

20. (a) x (b) Area of the triangle where the 
(P) у base of the triangle is fixed. 


where xy = 4 


22. Which one of the following is ап 23. Which one of the following is 
accurate description of the equation 1 


: ұр і 1 x? 
x(x—4) = 0? equivalent tof IE) } 
(A) Linear equation with root 4 EY 1 
i i : (А) 2 iki 

(B) Linear equation with root —4 (at —55) 
(C) Quadratic equation with roots i 

+2 в) 2 Pe 
(D) Quadratic equation with roots [U 442 
(E) Quadratic equation with roots 0 ord I 

and 4 (D) 2 zi (а-ы) 


Directions for questions 24-26 
By absolute value of any number we mean its positive value and the absolute 


value of any number x is usually denoted by | x |. Thus 


| -3 | =3, 15125 у 

Questions | 
24. If x and у are any two numbers 26. If |x—3| > |»y—2], then 

such that 

x«y and | x | > | y | , then (A) х>у 

(A) x is positive (B іхі>іуі 

(B) y is positive (C) х>0 and y>0 

(C) y is negative (D) None of the above is 

(D) x is negative necessarily true. 


25. If 54- | y—8 | = 15, then y is 
(A) greater than zero 
(B) less than zero 
(C) equal to — 18 or 2 
(D) equal to 18 or —2 
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Directions for questions 27-28 


In questions 27 and 28 you will have some mathematical expressions. 
Simplify the given expression by reducing to simplest term, and then add the result- 
ing numerator to the resulting denominator. Then find out from the answer-set 
given below (indicated by A, B, C, D) the value which is equivalent to it. 


Answer-set for questions 27-28 


(A) 2 (C) 6x 
(B) 3 (D) x 
Questions 
27 3х Vy 


Ax Vy VER A y 
2g, 9х2—6х+1 


9—1 


(x#)) 


29. Let us recall the identity 
a*4-b*--c—3abc = 
(a+-b 4-cY(a* --b* -- c*—bc—ca—ab) 


If a+b+c = 10, abc = 36, then 
10(а° -5? -- c? —ab—bc—ca) +108 
is equal to 

(А) а3--853--с3--36 

(B) (а----с)° 

(C) (a+b-+-c)®—108 

(D) а + 

(E) None of the above. 


Directions for questions 32-35 


30. 


Taxi-cab rates in a city are Rs. 0.50 
for the first mile or part of a mile and 
Rs. 0.25 for each additional mile. A 
formula for finding the cost C, in 
paise of riding х(>1) miles in a 
taxi-cab is 

(A) C = 50x+25 

(В) С = 50+25(x—1) 

(C) C = 50+25x 

(D) C = 50x--25(x—1) 

(B) С = 504-25(х4-1) 


If opines how does y change 
when x decreases from 6.5 to 37 
(A) y decreases from 4 to 3 
(B) y increases from $ to 3 
(C) y decreases from 3 to $ 
(D) y increases from 3 to 4 


Of the four numbers x, y, z and w, the only thing that is known to us, is that 
one of them is zero and the other three are ипйіез. In each of the following 
questions, we give expressions involving x, y, z and w. 


For each question find out the different values that the expression can possibly 
take and then classify it into one of the following five categories. The five cate- 


gories are 
(A) The expression takes the values 6, 7, 8 and 9 only. 
(B) The expression takes the value 3 only. 
(C) The expression takes the value 6 only. 
(D) The expression takes the values—1 and | only. 
(E) 


four sets. 


The set of values assumed by the expression is different from all the above 


For each of the following questions find out the appropriate category and indicate it 
against the corresponding question number on the answer-sheet, 


MATHEMATICS KNOWLEDGE AND APTITUDE 51 


Questions 


32. (x+y)(z—w) 


33. 
34. х-ыу--г--м 
35. (xdyYz--w)x*--y*--z*4-w2) 
36. The fraction —4— is equal to 
y5 a у 
another fraction with numerator 


А(у 5 — 4/2), What is the deno- 
minator of the other fraction ? 


(А) v7 (© 29 
(B) 21 (D) 3 39. 
(Е) 2v5 


37. The area of the circle with radius 
Y is W, and the difference between 
the areas of the bigger circle (with 
radius Y) and that of the smaller 


circle (with radius X) is W'. So 

zc is equal to 

UM 41. 
aw? a Ж 

а) Ү-% ovd 

В и FLA 

в + Vi 


38. When will the function x?—6x--8 
have negative values ? 
(A) 2<x<4 (C) x« 6 
(B) 4<х<5 (D) None of the above. 


In the given figure a rectangle 4BCD 
is inscribed in a circle. AB = 4ft., 
and the radius of the circle is 2.5 ft. 
The area of the rectangle ABCD is 
equal to 


(A) 
(B) 
(С) 
(D) 


12 square feet 

15 square feet 
84/21 square feet 
None of the above. 


In the isosceles triangle ABC the 
angle ‘a’ is equal to 

(A) x (C) 2(х—90°) 

(B) 90°—x (0) None of the above. 


Given that x and y are positive 
integers, and that x—y is even, which 
one of the following propositions is 
necessarily true ? 


(A) xi—j? is divisible by 6 

(B) х2--у? is divisible by 4 

(C) x+y is even 

(D) One of the numbers x—y and 
x+y is divisible by 4 

(E) None of the above propositions 
is necessarily true. 


52 


42. 


43. 
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A 


B [e 


If in this figure AB = 24E, АС 
= 24AF, then the area of the triangle 
AEF is equal to 

(A) 4 the area of A ABC 

(B) 2 the area of A ABC 

(C) } the area of A ABC 

(D) None of the above. 

Зх varies directly as .25yz. This 
means that, if y and z are each 
doubled, then 3x is 


(A) doubled 

(B) multiplied by 4 

(C) multiplied by 2х.25 
(D) multiplied by 4.25 
(E) multiplied by 6 


Directions for questions 47-49 


Each of the following questions consists of a pair of numbers or 


44. 


45. 


46. 


Logarithms are /east useful in 

(A) multiplying 2.64 by —15.003 

(B) calculating the area of a circle 
with known radius. 


(C) raising the number to some 
power. 

(D) finding the cube root of a 
number. 

(E) adding a series of positive 
numbers. 


When will x*—8 > 6x(x—2) be true ? 


(А) 0 <х<1 (Ох<2 

(B x > 2 (D) None of the 
above is true. 

S, denotes the distance travelled 


by a body in ¢ seconds ; и = initial 
velocity ; f = accelaration and S, 
= ut+}fe is the relation among 
и, 1, f and Se- The distance travelled 
in ż-th second will be 


(A) ut+4ft? 

(B) u--4fQt—1) 

(С) ии 

(D) None of the above. 


magnitudes. 


Your task is to compare the two members of the pair. 
For each question, against the corresponding question number on the answer- 
sheet indicate 


if the two are equal. 
if they are not comparable. 


comparison. 


Questions 


47. 


m" and |» where m is a positive 
integer greater than 1. 


48. 


49. 


if the first member of the pair is greater than the second member. 
if the second member is greater than the first. 


if they are comparable but they are not sufficiently known to make a 


The number of permutations of n(>r) 
different things taken r(> 1) at a 
time and the number of combinations 
of n different things taken r at a 
time. 


ух and x where x is positive and 
less than 1. 
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Directions for questions 50-52 
Consider the two circles C, and C, and the line Г. It is known that 
C, has centre at the origin. 
C, has the centre on the positive half of the x axis and passes through the origin, 
its radius being half of that of Cj. 
L passes through the point (7,—6) and intersects C, at the point (8, 0). 


Questions 
50. The radius of C, is 53. If a, b are two positive numbers 
(A) 3 (С) 4 and if 
(В) 9 (D) 16 A = half of their total 
(E) None of the above. G — the square root of their product 
51. An equation of С, is H — the average of their reciprocals, 
(А) xy? =4 (С) ху = 16 then which one of the following 
(B) хі--у!-8 (0) у = 64 relations is true ? 
(E) None of the above. A 


G 
(А) gs = Я (С) g-4 
52. The equation of L is 


(A) 6p =x — 4 G АЗ 

(В) y = 2x — 20 (В) wre D) у = б 
(C) у--48 = 6x 

(D) 6y+8 = х (Е) С = 4 


(E) None of the above. 


Directions for questions 54-58 

Consider the quadratic equation axt--bx--c = 0, where a, b and с are real 
numbers, Each of the following questions is à statement concerning the properties 
of the roots of the above equation. This property will be true under certain conditions. 
For each question your task is to choose the required condition from the set of condi- 
tions listed below and indicate this on the answer sheet. 


Conditions 3 
(A) bis the geometric mean of 2a and 2c. 
(B) c is equal to a. 
(C). b is zero and ac negative. 
(D) ac is negative. 
(E) b is zero and ac is positive. 


Questions 59. 4/—36 — у —49 equals 
(A) у18 (CO 1 
54. The roots are equal. (В) —1 (D) - Nd 
55. The roots are non-real. (Е) v= 
E 60. Which one of the following stands 

56. The roots are reciprocal to one for an equation (i.e., not an identity) ? 

another. (A) x*-+3x-+2 
57. The roots are equal in magnitude (B) —x41 = 2ух 

and opposite in sign. (C) (х®—1)(х*-+-х*--1)=х%—1 


58. The roots are real. (D) (х--1):--(х--1)%--4х 
— — — (E) None of the above. 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST AT THE 
HIGHER SECONDARY LEVEL 


Пет Difi- Discri- Мет Difi-  Discri- Нет Difi-  Discri- Item Dif-  Discri- 
No. culty mination Мо. culty mination No. culty mination Мо. culty mination 


1 44 34 16 51 21 31 51 34 46 51 29 
2 68 17 17 60 35 32 52 46 47 57 28 
3 65 53 18 50 35 33 53 42 48 45 36 
4 64 42 19 65 35 34 51 55 49 43 30 
3 66 40 20 58 51 35 48 53 50 48 49 
6 68 45 21 56 35 36 49 45 51 47 48 
7 65 32 22 52 36 37 52 39 52 48 52 
8 66 41 23 55 39 38 49 35 53 46 39 
9 60 31 24 49 30 39 52 29 54 49 54 
10 57 30 25 58 20 40 49 33 55 45 44 
11 56 32 26 43 24 41 51 34 56 41 31 
12 61 36 27 61 38 42 51 34 57 38 39 
13 58 42 28 55 37 4> 48 36 58 39 29 
14 78 16 29 56 37 44 45 33 59 44 62 
15 61 26 30 51 39 45 46 29 60 44 40 


SCORING KEY 
FOR THE TEST AT THE HIGHER SECONDARY LEVEL 


Item Correct Item Correct Item Correct Item Correct Item Correct Item Correct 
No. alter- No. айег- No. alter- No. alter- No. alter- No. alter- 


native native native native native native 
1 B i D 21 A 31 B 41 с 51 D 
2 р 12 в 22 Е 32 в 42 с 52 c 
3 c 13 E 23 D 33 D 43 B 53 A 
4 A 14 D 24 D 34 B 44 E 54 A 
5 D 15 E 25 D 35 с 45 B 55 E 
6 E 16 D 26 D 36 D 46 B 56 B 
7 A 17 е 27 с 37 А 47 А 57 c 
8 B 18 B 28 с 38 А 48 А 58 р 
9 B 19 A 29 D 39 A 49 A 59 р 
10 B 20 B 30 B 40 c 50 с 60 B 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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APPENDIX-II. 


(Additional Questions to Chapter П) 


The total number of integers which 
are greater than 100 but less than 
200, and are divisible by both 9 and 
6 is 


(A) 5 (С) 7 

(В) 6 (D) 8 

с 

А в 


Іп the right angled triangle АВС, 
the co-ordinates of the points A 
and B are (5, 6) and (9, 6) respec- 
tively. If BC — 5, what are the co- 
ordinates of the point C ? 


(A) (5, 15) (С) (5, 6+v3) 
(B) (5, 9) (D) None of the 
above. 
A B 
Е E 
E D 


In the regular hexagon ABCDEF 
the areas of the triangles ABC, and 
FCD аге W and И” respectively. 
The area of ABCDEF is equal to 
(А) + W+W’) (С) 4(W--W) 
(B) 2(W--W?) 

A bag contains three tickets num- 
Бегей |, 2 and 3. Someone has 
drawn the three tickets one by one 
from the bag. ket x, y and z be 
respectively the first, second and 
third numbers drawn. Which of 


the following: information about x,y 
and z is sufficient to identify the 
three numbers ? 


(A) x+y +z? = 14 


(B) x+z = 2y 
(С) x-z=y ч 
(D) x*—z = 4y 


If one root of the quadratic equa- 
tion with real coefficients is 


c EET , then the other root 


of the equation is 


a XE 
@ ic 
ее 
(D) zy 
ey yo 


г MENZ = 3 and х--у-5, 


then the value of x—y is 

(A) +УЗЇ (C) +3 

(B) £V17 (D) +4 

(E) None of the above. 

The square of the time of a planet’s 
revolution varies as the cube of its 
distance from the Sun. The dis- 
tances of the Earth and Venus from 
the sun are x and y million miles 
respectively. The time of revolu- 
tion of Venus in terms of years is 


wA oG 
o  eQ' 


© Q 


56 


E 


12. 
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Which one of the following functions 
of x will be greater than or equal to 
zero for both x — $ and x — 
жаз ма 

(А) х(2х—3)(2х—1) 

(B).—e* 

(C) x—1 

(D) х(х-1)х--1) 


The expression 2x?--2x —12 is posi- 

tive if and only if 

(A) x > 2 (Cx 3 

(B -3<х<2 (D) -2<х<3 
(E x 22orx < —3 


For which one of the following four 
values of a the equation x*--1—ax 
has no real root ? 

(А) 3 (B1 (O2 (D)3 
The condition necessary for the 
fact that the roots of the equation 
bxi--cx--a = 0 are equal in magni- 
tude and opposite in sign is 

(A) b —0 (С) b 
(B) a=0 (D) ¢ 


1 


1 
0 


1 


The condition necessary for the fact 
that the roots of the equation x*+-bx 
+e = 0 are reciprocal to one 
another is 
(A) c = 1 
(В) b=c 


(C) 5% = 4c 
(D) 4c > b? 


If the roots of the equation x?--px 
4-4 = 0 аге reciprocals of the roots 
of the equation x*--qx--p = 0, then 
р-ға is equal to 

(A) 0 (B) —1 

(С) o, where o? = 1 

(D) None of the above. 


Directions for questions 20-24 


14. 


19; 


x44 > 2ex for all real values of x 


if and only if 

(A) с=2 (© -2<с<2 

(В) c=0 (D -2< <<2 
(E) с is real 


If хи ах 54-2 is divisible by xl, 
then it follows that a is equal- to 
(à)-1 В! (O5 (D) 17 
(E) None of the above. 


If x, be a common root of the two 
equations 

x?—9ax +34 = 0, 

x?—8ax+-79 = 0 
then it follows that ах, is equal to 
(A) —45 (B) —36 (C) 45 
(D) —40 (E) None of the above. 


If о and а" are the two imaginary 
cube roots of unity, then the value 
of (l—w—w*)*+(1 +e +w*)* is 


(A) 16 (В) —16 (С) 32 
(D) 64 (E) а” 

If a log; x = b log, X, then 
(A)a —2b (C) b = 2a 
(B) à = (D) b = a. 


Given that x and y are positive 

integers, and that x —y is odd, which 

one of the following propositions 

cannot possibly be true ? 

(A) x?+y? is odd. 

(B) Both the numbers x" and y* are 
even. 

(C)One of numbers 
x+y is even. 

(D) Either 2x*+y? or x*--2y! is 
even. í 

(E) x+y is odd. 


2x+y and 


In the following questions you do not need to solve the problems, but simply 
to show that you know what information is needed to solve each of them. Read 
carefully each question and the two information [numbered (a) and (Ъ)] which follows 
it and then put cross in the corresponding box on the answer sheet. 


20. 


22. 


23. 


24, 


25; 


D: 


B: 
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: if information (a) alone is sufficient but information (b) alone is not suffi- 


cient to answer the question. 5 
if information (b) alone is sufficient, but information (a) alone is not 
sufficient to answer the question. 


: if (a) and (b) together are sufficient to answer the question but neither of 


them alone is sufficient. 

if each of the two information (a) and (b) is alone sufficient to answer 
the question. 

if more information is needed to answer the question. 


What is the numerical value of x ? 26. If in the expansion of (1+-x)*"* the 


i coefficients of х” and x"! be equal, 


(a) x= AY then the value of r is 
У (А) п (Виж (С) п+1 

(b) The difference between х and у (D)1 (Е) None of the above. 

M; 27. The sum of the series 

(n6,)* -- (n6,)* (из) 4- . . «+ (nGa)? 
What is the relation among a, b, c ? equals 
(а) a(b—c)--b(c—a)--c(a—b) =0 [Hints : Use the relation 
(b) (a—b)?+(b—c)? +(c—a)? = 0 (НХ) = (1-Ех)?”] 
(А) 22 (в) (а) © а 

What is the value of tan (a+b) ? n 
(a) tan a =} рл 
(b) tan b = + (D) (п) (Е) 2n |n. 


What is the value of К in the equa- 
tion x*—3x*—x--k— 0? 
(a) x*—3x!—2x--k is divisible by х--1 


28. The number of ways in which 20 
rupees can be divided among two 
persons so that no person may 
receive less than 3 rupees is 


(b) 3 is a root of the equation (A)30 (В) 15 .(C) 2x*C, 


x—3x'—x--k = 0 


What are the numerical values of « 
and #, which are the roots of the 
equation ax*--bx--c = 0 ? 

(a) b*—4ac = 0 


(D) None of the above. 


29. There are 4 letter boxes in a post 
office. In how many ways can a 
man post eight letters ? 

(A) бс, (B 4x8 (O4 


(b) «+f = 3. (D) 8 (B) 448 


30. From 6 gentlemen and 7 ladies, 
a committee of 5 is to be formed. 


The sum of an infinite geometric In how many ways can this be done 
progression series with common so as to include at least one lady ? 
ratio r can be found 3 ј 6 7 

(A) under all conditions (A) "C, (©) Cat С; 


(B) only for positive r 
(C) only for —1<г<1 
(D) only for — 1 £r <1 
(E) only for 0c r < 1 


13 13: 2:6 
(в) 7х °С, (р) 7С6- C; 


(E) <с,х4с, 
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31. 


32. 


33. 


34. 


35. 


36. 
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If a= b, b?— a, then which of 
the following is necessarily true ? 
(A) x=y (©) x-y-1 
(B х=у=0 (р) х-2 
If x and y аге two positive integers 
such that 

(х-у)??-- 1, then 
(A) х= у (C) x-y=1 
(В) х=2, у=1 (D) None of these. 
If px*--qx-4-r = 0, (p40) has two 
equal roots it follows that 
(А) p=g=r (Op=gr+r 
(В) p =q=r=1(D) None of these. 
What is the smallest positive value 
of the angle whose sine is — M, 
(А) 30* (B) 60% (С) 120° 
(D) 210* (E) 240^ 
If the angle A is in the 3rd quadrant 
and cosec A = — $, what does 
cos A equal ? 
ФЕ ы-і ©-3% 

V м7 
D) X* в – 
If tan x = {, sin 2x equals 
(А) (С) $ 
(B) % (D) 3 


(E) t 


Directions for questions 41-46 


Read each question carefully and decide whether it is true or false. 


37. 


38. 


39. 


40. 


Which one of the following is true ? 
(A) cot A = cot(—4) 

(B) sec 4 sec (—A) 

(C) — cos(A) 

(D) cosec 4 — cosec (—4) 

(E) sin A = sin (—A) 


If sin A is positive and sec A is 


І 


cos 4 - 


negative, angle 4 must be in 
quadrant 

(A) I (B) И (C) Ш 

(D) H or Ш (E) I or IV 


If tan x = 4, tan у = 4, what does 
tan (x+y) equal ? 
(A) 15 (С) зт 
(В) $$ (D) $1 
(E) 45 


Which one of the following expres- 
sions is equal to sin 4 — sin В? 


(A) 2 sin 4+8 sin дей 
(B) 2 cos —7- sin A2 
(©) 2 sin 422 cos 479 
(D) 2 cos 4r? cos 454 
(E) 2 sin 4+8 cos 2-4 


Each of the following questions is a statement of a mathematical relation. 


For each question, 


write X in the box corresponding to ‘A’ on the answer sheet if the statement or the 
relation expressed in the question is true and write X in the box corresponding to ‘В’ 
on the answer sheet if it is false. 


4l. 


If a+b = 0, then 


A WES. 
apis ape 


42. The sum of any two acute angles 


is always an obtuse angle. 
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43. The product of any ғ consecutive 45. For all positive x, log,x is always 
positive integers is exactly divisible less than logex. 
by ir. 
44. (a--x)' can be expanded into а 
convergent series, in powers of xfor 46. 2tanð _ sin 2(5 +0 ) 
all values of x and z, where a is a l-rtan* 0 2 
constant. 


Directions for questions 47-50 
In each of the following questions there is a pair of quantities or expressions 
which may or may not be related. The two members of a pair are denoted by (a) 
and (b) For each question, put a x mark in the appropriate box for A, B, C on the 
answer sheet according as you think that 
if (b) increases as (a) increases 
(A) { 


if (b) decreases as (a) decreases 
{ if (b) decreases as (a) increases 

( " 
if (b) increases as (a) decreases 


(C) if (b) does not necessarily change 
as (a) decreases or increases 


Questions 49. (a) L (b) logyx, where x > 0 
47. (a) radius of a circle. 
(b) angle subtended by an arc at 50. (a) distance of а point, lying on a 
the centre of the circle, the fixed line parallel to the y axis, 
length of the arc being equal to from the origin. 


that of the radius. 
(b) distance of that point from the 


48. (a) x+4 (b) (x+4)7° y axis. 


Directions for questions 51-55 

Each of the following questions consists of a pair of numbers or magnitudes. 
Your task is to compare the two numbers of the pair. For each question, put a х 
inside the box corresponding to A, B, C, D or E on the answer sheet according as you 
think that 

(А): the first number of the pair is greater than the second number ; 

(B): the second number is greater than the first ; 

(C) the two are equal ; 

(D): they are not comparable ; 

(E) they are comparable but they are not sufficiently known to make a 

comparison. 


51. Your height and your weight. 54. The natural logarithm of a positive 
number and its antilogarithm. 
52. A negative number and its reciprocal. 


53. 14-2 V —I and 54- V —I 55. sin 0 and cos 0 where 0<0<z/2. 
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Directions for questions 56-59: 


Each of the following questions is a statement or a mathematical relation. 
Read each question carefully and decide whether it is true or false. For each question, 
puta x in the box corresponding to A on the answer sheet if the statement or relation 
expressed in the question is /ғие and put a X in the box corresponding to В on the 
answer sheet if it is false. 


56. The quadratic equation ax?+bx+c 59. If a, b, c be in Arithmetic Progres- 
= 0 where a>0, must have two real sion, then 
roots (not necessarily equal), in Order A. pe А, Р ОТОГ 
that ax*--bx--c can never attain bc’ са” ab 


negative values. Progression. 


60. If x+1=2, then sin7!x (princi- 


1—соѕ 20+sin 20 — al value) is 
57. iXcos 26+sin 20 — tan 0 E ) 
ў (А) i (С) т 
58. The reciprocal ой а negative 
integer is greater than it. (B) х (D) ж 


Directions for questions 61-64 


In each of the following questions you will find an equation. For each of them 
put a cross mark in A or B or C or D according as the equation has 


(A) only one real root, 

(B) more than one but a finite number of real roots. 
(C) an infinity of real roots. 

(D) no real root. 


І 


61. sin (sin x) 0 64. +үх=х? 


65. A parallelogram is related to а para- 


62. cos (sin x) — 0 llelopiped as a cricle is related to 
(A) an ellipse (C) a cone 
в (хї—17)е® _ (B) a sector (D) a sphere 
Е ui 4 (E) a cylinder. 


Directions for questions 66-69 


Carefully consider each of the four MIRA D lines whose equations (marked as 
A, B, C, D) are given below 


(A) 2x—3y — 12 (С) 3x+2y = 12 
(В) 2х43у- 12 (D) 3х-2у- 12 
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In each of the following four questions we give a description of a straight line. Read 
carefully each of the descriptions and then check which one of the above four straight 


lines satisfies the description. 


or C or D accordingly. 


66. 


67. 


The straight line is perpendicular to 
the line 6x+4y = 25. 


The straight line is parallel to the 
line 6x—4y = 25, 


Directions for questions 70-72 


70: 


68. 


69. 


Put cross mark in the box corresponding to A or B 


If we shift the origin to the point 
(3,2) then the equation of the line 
will. be of the form ax—by. 
The straight line is parallel to one 
of the pair of straight lines defined 
by the equation 2x?—3y?—xy. 


Consider two lines L and M whose equations are 
L : 2х-3у-і1 


—3. 
M: у= rt 


The line through the origin whose 

tangent of the slope is reciprocal of 

that of L is 

(A) the line M 

(B) the line whose equation is 
2х--3у 

(С) the line whose equation is 
3x—2y=1 

(D) the line whose equation is 

Ey 

enu 

(E) the line passing through the 
origin and the point of inter- 
section of L and M. 


71. 


72. 


Angle between L and M is 

(A) 0* (C) 30° 

(B) 60* (D) 90* 
(E) 45* 


If the origin is shifted to the point 
(1, 1) keeping the axes parallel to 
the old axes respectively, then the 
equation to L becomes 


(A) the old equation of M 


(B) 2x—3y = 0 
(С) 3x—2y = 1 
(D) 2x—3y= 2 


(E) 2x—3y+4 = 0. 


А. 


73. 


74. 


The equation of the straight line 
which passes through the origin 
and is perpendicular to the line 
V2x+ey = т is 

(A) тх--еу--0 (С) 4/2x—ey 

(В) ex—4/2y (D) None of the above. 


The straight line y — 3x--1 inter- 
sects the curve y — x* at the two 
distinct points (xy, yı) and (xy, уз). 
Then x,4-x, is equal to 


(A) 3 (С) ув 


(E) None of the above. 


75. 


“76. 


The two curves defined by the 
equations 

y —2« and y = 3 
where a and b are non-negative 
constants, interesect 
(A) only once. (B) 
(C) three times. 
(D) more than three times. 


twice. 


Я Cx log х-х) is equal to (log is 


taken to base e) 

(A) log x 

(B) log x4-x—1 

(C) log x+x log log x—1 
(D) None of the above. 
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77. 1/0) = O and f” (х)> Oforall x 79. А necessary condition for the straight 
then it follows that f(x) is monotonic line px+qy = г to be a tangent to 
the curve ax?4-by?=1 is 
(A) increasing for all x. 


(B) decreasing for all x. (А) Ht 
252 A6) increasing for all x>0. 2 
(D) increasing for all x<0. t (B) Pag on 
78. Let fx (х) = logs logs. „Іов. x (k logs). (с) 229 =r 
Over the range in which fi(x) is de- Lini; 
fined as a real valued function of x, (D) ap*--bg?—r* 


the function is 
80. If the tangents to the curves уе 


and y — sin bx at the points (0, 1) 


(A) monotonic non-increasing. and (0, 0) respectively are parallel, 
(B) strictly increasing. then 

(C) never equal to zero. (A)a—-b (Ва-0 “(05-0 
(D) always non-negative. (D) None of the above is true. 


Directions for questions 81-90 

Each of the following items is in the form of a complete statement which is either 
true (A) or false (B). For each item check whether it is true (A) or false (B) and then 
put x in the box corresponding to A or B accordingly against the corresponding question 
number on the answer sheet. 

In the next four items f(x) = sin (sin? x) and x is real 


81. 4) vanishes at every integer 82. f(x) = sin*x. 


7 83. f(x) is an even function of x. 


Itipl 
multiple of 2 


84. f(x) — 1 has no real solution. 
Directions for questions 85-87 
| In the next three items f(x) = sin їп... sin x(n terms) 
(n is a positive integer, and x is real). 
85. fan) = (sin x)fn(x) for all 
Sand л: 87. 2 falx) = (cos x) COS Ди). 
86. Лбх) = — fa). 


Directions for questions 88-90 
In the next three items, C is the curve in the (x, y) plane defined by the equation 
x10. y100— 1 
88. C is an unbounded curve like the 90. The straight line у= —1 is а 
parabola. tangent to C. 


89. C is entirely contained within the = 
unit circle round the origin. 
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91. Check which one of the following functions does not satisfy the differen- 
tial equation 


(A) sin x (B) cos x (C) —sin x (D) sin 2x 


Directions for questions 92-93 


Consider the following four functions numbered A, B, C, and D. 


. xp er E ahaa se 
(А) == (B) euro. (С) сз дея (р) = 122. x 


Let f(x) stand for any one of the above four functions. Each of the following items is 
in the form of a statement about f(x). From the statement you should be able to 
identify the function f(x) as one of the above four functions. Identify the function 
f(x) in each case and put a cross in the box corresponding to A, B, C or D. 


92. f(x) < 0 for all x < —1 93. f(x)=f(—x) for all x 


Directions for questions 94-100 


Consider the following five functions numbered A, B, C, D and E. 


(А) ез (B) (1+х®%е ^^ (o == 
(D) Ed [| x | means the absolute value of x] 


(E) (х2--1) (sin х--2) 


Let f(x) stand for any one of the above five functions. Each of the following items 
is in the form of a statement about f(x). From the statement you should be able to 
identify the function f(x) as one of the above five functions. Identify the function f(x) 
in each case and put a x in the space for A, B, C, D or E according to the category of 
the function. 


94. f(x) is a monotonic decreasing func- 98. f(x) is not differentiable at x=0. 
tion of x. 


95. f(x)=0 for only one value of x. ^ қ 
99. xf(x) does not tend to a limit (finite 


oo 
96. S f(x)dx is finite, but not the or infinite) as x tends to plus 
о : H . " А 
ә t finity. 
integral over the whole real line. НОНУ Joe esis ШШШ 


97. f(x) has an absolute minimum 100, f fe dx is finite. 
at x=0. Ez 
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Directions for questions 101-104 


variable x varies from — œ to +. 


In each of the following questions there is an equation of a curve where the 


For each question put a cross іп the box corres- 


ponding to А or В or C or D according as the curve given by the equation has 


(A) no asymptotes. 


(B) infinite number of asymptotes parallel to у axis. 


(C) finite number of asymptotes all parallel to у axis. 
(D) finite number of asymptotes at least one of which is not parallel to the у 


axis. 
у = tan x 
y = 2ах? 


103. 


ИЕ 
= 
y =sinx 


106. 


T 
А log x dx is equal to 


(А) T log T-T 

(В) T log T—(T+1) 
(C) log T 

(D) None of the above. 


By the transformation x = sin 0 
which of the following integrals will 
be transformed into the integral 
п 


ja 
(A) / үтте dx 
(B) n $1171 хах 


1 


© Лам i 


dx 


> у 1—x* 


Directions for questions 109-112 


Let f(x), g(x), A(x) be three real valued functions for real x. 


108. 


following information about three functions : 


If the function f(x) satisfies the 
differential equation 2f' (x) = f(x) 
then the integral 


j f(x) dx is equal to 
a 


(A) 2(¢? 8) 

(В) 21/06) —f(a)] 

(С) AFE- 

(D) None of the above. 

Which one of the following four ` 


functions of x cannot be expressed 
in the form 


т 

J Хош 
where f(t) is some suitable function ? 
(A) sin x (C) cos x 
(B) x (D) x 


We are giving the 


(A) f(x) is a strictly monotonic function of x. 
(B) g(x) is differentiable everywhere except at x = 0. 


(C) h(x) > f(x) +(x) for all x. 


(D) A(x) is continuous and non-negative. 
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Each of the following four questions is in the form of a statement about the above 


functions. 


B or C according as you think that 


109. 


Ф 


113. 


114. 


115. 


Carefully examine each statement and put cross in the box under А or 


(A) the statement is true and can be deduced from the information given 


above. 


(B) the statement is contradicted by the information given above. 


(C) the statement is neither derivable from the given information nor does 


it contradict them, 


J(x) tends to infinity as x tends to 112. 


infinity. 


g(x) is not continuous at x = 0 


. f(0) = 1, (1) = 2 and ЖІ) = 3 


Which one of the following is an 116. 


irrational number ? 


(A) 9.999 (С) -у9 
(B) v9.99 (D) 556 
« vi 


Let x be a real variable that tends 117 


to zero through positive values. 
Then the continued function 


I 


x+ tends to 


xc 


(A) zero. 

(B) unity. 

(C) infinity. 

(D) None of these. 


Let x be a real variable that tends 
to zero through positive values. 


tan x 
Then TEE tends to 


(A) unity (С) т 
(B) infinity (D) e 


118. 


for any a and b, a<b 


b 
f (h(x) — g(x)]dx is not less 
a 


b 
than f f(x)dx. 
a 


Let x be a real variable that tends 
to zero through positive values. 
Then log(—log x) tends to 

(A) unity. 

(B) infinity. 

(C) e. 

(D) None of these. 


Let x be a real variable that tends 
to zero through positive values, 
then sin tan! cos x tends to (take 
the principal value of tan-!) 

(A) zero (C) 1 


(D) т 


s- 


(B) 
© 5 


Let x be a real variable that tends 
to zero through positive values. 
Then the ratio between the circum- 
ference of a circle of area x and its 
radius tends to 


(A) zero (C) 2 
(B) 7 (D) None of these. 
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119. Let x be a real variable that tends to zero through positive values, 
Then x* tends to 
(A) zero (B) unity (C) е (D) е! (E) None of these. 


Directions for questions 120-124 


In each of the following items we have the limit of a function which is equal 
to one of the following : 


(A) 0 (B) ! (С) е (D) т 


Indicate what the limit is by putting a cross mark in the appropriate box on the 
answer sheet 


120. lim (1-05 х) 124. lim log, (1--x)s 
z—>0 


x> 0 e 
125. Let x be a real variable that tends 
121. lim (1 nm to zero through positive values, Then 
dro e ALES 
X  — tends to 
12, dm =) о vni 
x0 tnx 
(A) zero 
. log x (B) unity 
1232 lim AS Se 
B ET x—l (C) infinity 


(D) None of these. 


Directions for questions 126-130 

Each of the following questions consists of a pair of definitions, numbered 
(i) and (ii) of the same thing. For each question carefully consider each of the two 
definitions (i) and (ii) and put a cross in the appropriate box for (A), (B), (C), (D) or 
(E) against the corresponding question number on the answer sheet according as 


(A): definition (i) implies definition (С): the two definitions contradict each 
(ii) but not conversely, other. 
(D): the two definitions are equivalent. 
(B): definition (ii) implies definition (E): None of the above four statements is 
(i) but not conversely. correct, 


Note: By a sequence {an}, we mean a sequence of real numbers (not necessarily 
unequal) whose term is а». Ву a function f(x) we mean a real valued function of the 
real variable x, defined for all x. 


126. The function f(x) із said to dominate 127. The sequence {an} is said to be 
the function g(x) circular 
i) if there exists а positive constant A s 
Csuchthat|gG) | < C | fx) | for. 0 1 teins ! for all п 
all x. TG 
ii) Ax) = 0 for any x implies that ii) if ap афа-- 1 for all n 
g(x) — 0 for that x. 
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128. A set of real numbers is said to be 130. The function f(x) is said to be a 


129, 


'addition-closed' if polynomial of degree n 
i) for any two members x and y i) if f(x) = ах ах ср адаса 
(not necessarily unequal ) bedeii 
belonging to the set, the number 
x+y also does. where ap dj @,,..., An are real 
ii) for any two unequal numbers x numina 
and y belonging to the set, all " ii) if there exists real numbers 
numbers of the form mx-+-ny by ba... ba and a, #0 
(m, n are arbitrary non-negative such that 


integers) also belong to the set. 


f(x) = а(х—+Ъ,)(х—Ь„)...(х—Ь„) 


A function f(x) is said to be ‘convex’ 


if 


i) the second derivative f'(x) of f(x) 
exists for all x and is greater than 


zero 


everywhere. 


ii) 2fG) о) ДА) for all x 


and 


h. 


Directions for questions 131-132 


In eac 


h of the following questions three assumptions (i), (ii) and (iii) are given 


which are followed by a conclusion. Put a cross in ( ) denoted by (А), (В), (C), (D) 
or (E), against the corresponding question number on the answer sheet according as 


Note : 


131, 


(A): 
(B): 
(С): 
(D): 
(E): 


if the conclusion cannot be deduced from the assumption. 

if the conclusion can be deduced from (ii) and (iii) only. 

if the conclusion can be deduced from (iii) and (i) only. 

if the conclusion can be deduced from (i) and (ii) only. 

if the conclusion is deducible only when all the three assumptions are 
given. 


{an} and {by} are all sequences of real numbers. 

i) [а | 3C for all n > n 132. i) The series Xa; is convergent 
Hoc € 1 ii) The series X b, is conditionally 
iii) |bn | <k for all n > m convergent 
Therefore X; аби is absolutely con- Ш) anan, > 0 for all n 
vergent. Therefore Х(а,--Ә,) is convergent. 


Directions for questions 133-139 


Let X 


аһ, Eb, and Ус» be three infinite series about which we have the follow- 


ing information : 


i) 
ii) 
iii) 


Xa, is conditionally convergent (not absolutely) 
Eb, diverges to--co 
Ус, is absolutely convergent. 
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Consider each of the following statements very carefully and put the cross in the 


box on the answer sheet against the corresponding question number in 
A: if the statement is true i.e., it may be deduced from the given information. 


B: if it is false, i.e., it contradicts one or other of the given information. 
C: if it is neither true nor false. 


133. Z| an | diverges (0--оо 137. lim b, = 0. 
n» 
134. (an)? is convergent. 138. Xb,c, is convergent. 


135. Х(аһ4-са) is absolutely convergent.’ 139. In whatever way we re-arrange the 
terms in the series Eb, it must 


136. lim a, = 0. always diverge to +. 
nx 


CHAPTER Ш 


GRAPH AND TABLE READING 


This test measures the candidate's ability to comprehend the data presented 
in a graph or in the form of a table. 


It could be used both at the Graduate level and at the Higher Secondary level. 
No background in higher Mathematics is necessary for success in this test. 


36 Questions 


Directions for questions 1-3 

A table showing the percentages of the 
total population of India by age groups 
for the year 1951 is given. Questions are 
based on these data, Study the table 
carefully and answer the related questions, 


THE PERCENTAGES OF THE TOTAL POPU- 
LATION OF INDIA BY AGE GROUPS FOR 
THE YEAR 1951 


GRAPH AND TABLE READING 


Age Group Per cent 

Г рев, ena 
16—25 17.75 
26—35 17.25 
36—45 14.50 
46—55 14.25 
56—65 5.12 
66 and above 1.13 
pero 
Questions 


1. In India there are 200 million people 
below 36 years. How many million 
people are in the age group 56-65 ? 
(A) 30.07 million (approx.) 

(B) 15.75 million (approx.) 
(C) 12.72 million (approx.) 
(D) 59.30 million (approx.) 


2. If there are 10 million people in 
the age group 56 and above what 
is the difference between the total 
number of persons in the age groups 
16-25 and 46-55 ? 

(A) 5.6 million (approx.) 
(B) 28.4 million (approx.) 
(C) 6.8 million (approx.) 
(D) 34.7 million (approx.) 


Time : 1 Hour 15 Minutes 


3. If the difference between the number 
of people in age groups 46-55, and 
26-35 is 11.75 million, then the total 
population in India is 
(A) 400 million (approx). 

(B) 391.67 million (approx.) 
(C) 360 million (approx.) 
(D) None of the above. 


Directions for questions 4-6 


The following table shows the percent- 
ages of the total value of export (in crores 
of rupees) on different items such as food 
etc., of India for the years 1944-45 and 
1945-46, and also shows the total value of 
the export for these two years. Questions 
are based on these data. Study the table 
carefully and answer the related ques- 
tions. 


PER CENT OF THE TOTAL VALUE OF 
EXPORT IN INDIA FOR 1944-45 


AND 1945-46 
apart = = 7944-45 1945-46 | 
Midas С” ри B% 
Raw materials 26% 33% 
Manufactured articles 52% 44% 
шашканы ақын пели 
in crores of rupees 22400 25800 


Questions 

4. What per cent of the total value of 
the export accounts for items rela- 
ted to food considering years 1944- 
45 and 1945-46 ? 
(A) 45% 
(B) 25.2% 
(C) 22.54% 
(D) None of the above. 
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The value of the export of raw mate- 
rials during the period 1944-45 was 
what per cent less than that for the 
period 1945-46 ? 

(A) 46.3% (approx.) 

(B) 31.65; (approx.) 

(C) 21.255 (approx.) 

(D) None of the above. 


Directions for questions 7-12 


1953 is given below. Questions are based on the data presented in 


6. 


What is the difference between the 
total value of export of raw materials 
and that of food considering the 
year 1944-45 and 1945-46 ? 

(A) 3476 crores 

(B) 6748 crores 

(C) 258 crores 

(D) None of the above. 


A graph showing the price of rice in India during the years 1950 through 


the graph. 


Study the graph carefully and answer the questions. 


Graph showing the price of rice for different months in India during the years 1950-53 


30 
= ES 
жн ane 
VTIM era батон г Erin 
РО, ЖЕ 
БЕ IS Кыса 
тзт [= а 
» Е--- ae ae mace: z! 
-2 
Е 7a A t 
ТЕБ Rs Esp. qo Tow 
ЕЯ 
Е 
65а Бане 
МР OWN REDEEM un. 
10 
5 
о 
TAN FER. MAR. APR. MAY. JUN. JUL. AUG. SEP. ост, хоу. DEC, 
Questions 9. The range of price for a particular 
7. For the month of May, the graph year is the иеле between the 
7 9; maximum and the minimum prices 
shows that the price of rice was for that year. The graph shows 
lowest in the year that this range of price was greatest 
(А) 1950 (C) 1952 for the year 
(B) 1951 D) 1953 а 
(D) (B) 1951 (D) None of the above. 
8. In which of the following months 


the prices of rice were equal for the 
years 1950 and 1951 ? 

(A) September (C) April 

(B) June (D) None of the above 


The maximum difference in price 
between any two years was in the 
month of 

(A) January 


(C) June 
(B) March 


(D) December 
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1l. During which of the following 
months there is no change in prices 
over that of the previous month 
in any year described on the graph ? 


12. Among the given four years which 
one had minimum variation in the 
price of rice during the period between 
January and April ? 


(A) March (C) August (A) 1950 (B) 1951 (C) 1952 
(B) May (D) November (D) 1953 
Directions for questions 13-17 
Questions 13-17 are based on the data given in a table below. The first 


column represents age. The second and third columns represent the corresponding 
expected ages of survival for man and woman respectively. 


The expected ages of survival were calculated as follows : 


1000 men and 1000 women of a particular age (say 50 etc.,) were kept under 
observation for a long time and their ages of death were noted ; the average of thesé 
ages of death were calculated separately for man and woman. As these averages 
are obtained on the basis of large number of cases, in general these are considered 
to be the expected ages of survival for a man (or woman) of these corresponding ages. 
In other words, according to the table a man of 40 can expect that he will survive upto 
69 years. For a woman of 40 years this expected age of survival is 70. 


It should be remembered that whenever present, past or future age (not the 
expected age of survival) is referred it is understood to be a multiple of five, because the 
expected ages of survival were calculated only for ages which are multiples of five, 


Showing the Expected ages of Survival for Males and Females 


Expected age of 


Age Survival 
Male Female 

5 58 58 
10 63 63 
15 64 65 
20 64 65 
25 65 66 
30 66 67 
35 68 68 
40 69 70 
45 71 71 

Questions 


13. The age at which there is a maxi- 
mum difference between the corres- 
ponding expected ages of survival 
for male and female is 


(А) 75 (В) 5 (С)70 (D) 50 


Expected age of 
Age Survival 
Male Female 
50 72 73 
55 74 76 
60 76 77 
65 78 79 
70 80 83 
75 81 83 
80 85 86 
85 and 88 88 
above 
14. The difference between the ages 


of a man and his wife is 10 years. 
If the man can expect (according 
to the above table) that he would 
survive for 29 years more, what 
is the present age of his wife, keep- 
ing in mind that the man is older 


than his wife ? 
(A) 20 (В)30 (C)40 ` (D) 50 
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15. 
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A man's present age is equal to 
what was his expected age of sur- 
vival 40 years back. If he sur- 
vives for 10 years more, then his 
expected age of survival will be 

(А) 75 (В) 80 (© 81 (р) 82 


Let X denote the present age and 
Ym, Y; denote the corresponding 
expected ages of survival for male 
and female respectively. Which 
one of the following equations ex- 
presses the relations between X, Yn 
and X, Y, according to the data 
presented in the table ? 

(А) Ym = 48--2Х 


Y; = 43+3Х 

(В) Ym = 3+X 
Y; 234X 

(© Ym 2.5X 
Y; = 2.4X 


(D) None of the above. 


Directions for questions 18-21 


dotted portion stands for the ex 


17. Which one of the following state- 


ments is necessarily true according 

to the above table ? 

(A) If the expected ages of survi- 
val of any two persons be 
equal, then their present ages 
must be equal. 

(B) A man and a woman are of 
the same age. If their expec- 
ted ages of survival are also 
equal their present age must 
be 35. 

(C) If the expected age of survival 
of a person be more than six 
times of his present age, then 
we are sure that he is not 
yet 15 years old. 

(D) The difference between the 
present age and the corres- 
ponding expected age of sur- 
vival is directly proportional 
to the corresponding age. 


É The following bar diagram represents the percentages of total expenditure 
incurred by India during the year 1951 to 1960 for different items. In each bar the 


penditure during the first five years and the remaining 


portion stands for the next five years. Questions 18-21 are based on the data 
presented in the following diagram. 


` 


INDUSTRY 


AGRICULTURE 
COMMUNICATION 


EDUCATION 


HEALTH 
HOUSING 


MISCELLANEOUS 


Percentages of total expenditure during the years 1951-1960 


30 40 50 


Expenditure 
during 1951.05 


Exrenditure 
during 1956-60 


ee 
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Questions 

18. Which one among the following 20. If the total expenditure on Housing 
items listed below accounts for the is 610 crores during 1951-55, the 
maximum expenditure during the total expenditure on Industry dur- 
year 1951 to 1955 ? ing the same period would be 
(A) Communication (С) Health 
(B) Education (D) Housing (A) 2440 crores (approx.) 

19. The amount of expenditure on Agri- (B) 1220 crores (approx.) 
culture is approximately what pro- (C) 4620 crores (approx.) 


portion of that on Industry during 


the year 1956-60 ? (D) None of the above. 


1 21. Out of every 10,000 rupees spent 
(A) = (approx.) during 1951-60 approximately how 

1 much was spent during the years 
(B) a (approx.) 1951 to 1955 on Housing ? 


1 
(С) 3 (approx) (А) 1400 (В) 700 (С) 7000 


(D) Cannot be said from the given (D) Cannot be said from the given 
data. data. 


Directions for questions 22-27 

The following diagrams represent the percentages of land under three utiliza- 
tions (1.е., cultivated, uncultivated and forest) for different states of India (before 
partition). The total area for each state is also given. Study the diagram carefully 
and answer the related questions. 
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States Net area 
1. Assam 5 53 22 n js 35.5 million acres 
2. Bengal E a n с 20. 50.4 ,, » 
3. Bihar T. yx m T 2% P. o DEAL » 
4. Bombay 5 ч Б» an Sous а 
5. Madhya Pradesh (M. Р.) S e an ӨЗІ 7% » 
6. Madras 6 43 ae ost af 79:8 s T 
7. The Punjab a IL Ж a 602. „ » 
8. Uttar Pradesh (U.P.) .. 52 T 56 68-5 a 
Questions 25. What is the difference between the 
2 total cultivated and uncultivated 
22. What is the total area under forest areas for the state of Madras ? 
in the State of the Punjab ? (A) 119.7 million acres (approx.) 
(A) 16.6 million acres (B) 11.97 million acres (арргох.) 
(B) 6.0 million acres (C) 135.6 million acres (approx.) 
(C) 8.0 million acres (D) 13.56 million acres (approx). 
(D) None of the above. 
26. The total area under cultivation 
23. In which of the three utilizations in the State of Bombay was what 
of land, Assam has more area than per cent greater than that in the 
that of Bengal ? State of Bihar ? 
(A) cultivated (В) uncultivated (A) 26.17% (approx.) 
(C) forest (B) 18.84% (approx.) 
(C) 23.21% (approx.) 
24. Which one among the following (D) 35.45% (approx.) 
states has the greatest area under 
cultivation ? 27. If we combine the areas under 
(A) Madhya Pradesh Bombay and Madhya Pradesh to- 
(B) Uttar Pradesh gether, what per cent of the total 
(C) Assam area will be under forest ? 
(D) Bombay (A) 20.95% (approx.) 


(B) 41.00% (approx.) 
(C) 23.40% (approx.) 
(D) None of the above. 


Directions for questions 28-32 


A graph showing the percentages of successful candidates in the School Final 
Examination from 1954 through 1961 is presented below. There are three lines 
presenting the percentages for regular, private, and total candidates. The total is 
obtained by combining the regular and private candidates. Questions are based 
on these data, 
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Graph showing percentages of successful candidates іп the School Final Examination 
from 1954 through 1961. 


70 
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40 
30 
20 
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1954 1955 1956 1957 1958 1959 1960 1961 
Questions 30. It is known that in 1957 the total 
4 number of regular candidates was 
алі piii аи [Ше P sí 32,000. Hence the total number of 
perdit А ШШЕ ka рр En private candidates for that year was 
regular candidates was minimum approximately 
babies (А) 22,000 (С) 32,000 
(A) 1954 (C) 1960 (B) 17,000 (D) None of the above. 
31. In 1960, 15,000 private candidates 
(B) 1957 (D) 1961 failed. How many candidates did 
appear in the examination held 
29. The total number of years for which that year ? 


the percentages of successful regu- 
lar candidates were more than 
double of the corresponding percen- 
tages of the successful private 
candidates is 
(A) One (C) Three 


(B) Two 


(D) None of the above. 


(A) 36,000 (approx.) 
(B) 17,500 (approx.) 
(C) 37,500 (approx.) 
(D) None of the above. 


32. Among the given three curves which 


one had the minimum variation 
during the period 1958-1960 ? 


(A) Regular (B) Private 
(C) Total 
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Directions for Questions 33-36 


provinces in India for the years 1933-1941. 


The following table shows the yields (in million tons) of wheat in four different 


related questions. 


33. 


34. 


Study the table carefully and answer the 


THE PRINCIPAL WHEAT PRODUCING AREAS IN INDIA AND THEIR YEILDS 
(IN MILLION TONS) 


Uttar Pradesh 


Year The Punjab 
1933 6.0 
1934 7.5 
1935 8.5 
1936 8.0 
1937 10.0 
1938 9.0 
1939 11.3 
1940 12.3 
1941 12.0 


8.0 


Madhya Pradesh Bombay | 
5.0 5.0 
3.0 9.0 | 
3.0 7.5 
30 7.0 
4.0 40 
200 9.5 
2.0 4.0 
1.0 8.5 
2.5 3.0 


During the years 1933-1941 Madhya 
Pradesh produced approximately 
what per cent of the total amount 
of wheat produced in the four 
provinces mentioned above ? 


(A) 10.47% 
(B) 11.69% 


(C) 25.50% 


In 1938 approximately what per 
cent of the total amount of wheat 
was produced in Bombay ? 


(А) 39.1% (C) 44.2% 
(B) 30.6% (0) None of the above. 


(D) None of the above. 


39; 


36. 


In which of the following years did 
the Punjab produce more than half. 
of the total yield of wheat of the 
four provinces ? 


(A) 1938 
(B) 1937 


1940 
1941 


(С) 
(D) 
The total amount of wheat pro- 
duced in these four provinces in 
1940 was approximately what per 


cent greater than that produced in 
1935 ? 


(А) 18.5% (C) 9.6% 
(B) 10.5% (D) None of the above. 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST 


Values obtained from a group of — Values obtained from a group of 
Item students at the higher secondary students at the graduate level 
No. level | 
Difficulty Discrimination Difficulty 
1 52 32 50 
2 43 33 32 
3 46 34 41 
4 37 18 50 
5 22 19 56 20 
6 - - 40 22 
7 66 32 42 32 
8 63 50 70 37 
9 62 32 68 29 
10 52 29 66 45 
п 51 37 55 34 
12 48 25 42 , 18 
13 53 31 64 50 
14 44 31 70 37 
15 29 32 54 50 
16 29 19 40 37 
17 — — 45 27 
18 58 31 42 41 
19 36 25 56 25 
20 52 36 40 43 
21 21 17 48 18 
22 55 35 55 27 
23 52 18 33 16 
24 42 25 67 44 
25 47 33 45 40 
26 16 19 34 19 
27 D. — 44 17 
28 53 21 55 23 
29 31 29 48 19 
30 29 18 37 20 
31 16 16 32 27 
32 + 29 38 23 
33 23 18 50 20 
34 32 . 30 56 20 
35 35 22 40 25 
36 23 18 42 32 
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SCORING KEY FOR THE ITEMS PRESENTED IN THE TEST 


Шеш- — (Cans Жән "Cone. Ша Ore. Heu сола | 

No. Alternative No. Alternative No. Alternative No. Alternative 

К E сыл раа и ва | 
2 А 11 D 20 A 29 A 
3 B 12 D 21 B 30 B 
4 с 13 c 22 B 31 D 
5 B 14 B 23 B 32 B 
6 A 15 с 24 B 33 A 
7 D 16 D 25 D 34 B 
8 B 17 с 26 D 35 D 
9 A 18 D 27 A 36 B 


CHAPTER IV 


VERBAL REASONING 


This test is intended to measure the candidate's ability of reasoning through 
the use of language. No special study or training is necessary for success in 
this test. 
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PART I 


A 
TEST OF 
VERBAL REASONING 
AT THE 
GRADUATE LEVEL 


VERBAL REASONING 


45 Questions Time : 30 minutes 


Directions for questions 1-10 


In each question here you will find three words, the first two of which are 
related to each other in some way. The third word is also re/ated in the same .way 
to one of the four alternatives marked as (A), (B), (C) and (D). 


Find out this word and on the answer-sheet indicate your choice against the 
corresponding question number. 


Example 
Е.1. Grass-Green : Sky— 
(A) Star (B) Cloud (C) Blue (D) Rain 
‘Grass’ and ‘Green’ are related to each other in the way that green is the colour of 
grass. Only 'Blue' stands in the same relation to ‘Sky’. Therefore the correct 
answer is C. 


Questions 6. Hand-Handle : Foot— 
1. Dog-Paw : Man— (A) Cycle (В) Вай (C) Footing 
: (A) Shoe (В) Stocking (С) Leg (D) Pedal 
(D) Foot 
2. Bird-Crow : Vegetable— 7. Dog-Puppy : Cannon— 
(A) Cabbage (B) Green (C) Mango (A) Defence (B) Sword (C) Battle 
(D) Orange (D) Pistol 
3. Book-Author : Statue— 8. Moon-Earth : Jupiter— 
(A) Artist (B) Sculptor (C) Marble (А) Sun (B) Comet (С) Planet 
(D) Chisel (D) Earth 
4. Eye-Light : Ear— 9. Gum-Paper : Mortar— 
(A) Height (B) Music (C) Sound (A) Sand (В) Steel (С) Brick 
(D) Hearing (D) Water 
5. Remain-Stay : Leave— 10. Farmer-Grocer : Miner— 
(A) Good-bye (B) Run (C) Farewell (A) Mine (B) Coal 
(D) Depart (C) Safety Lamp (Б) Jeweller 


Directions for questions 11-15 


In each question below you will find five words, four of which are alike in 
some respects; they have something in common and belong to one category. Only 
one word is different from them ; it does not belong to the category to which the other 
four belong. Find out the word which is different from the rest and on the answer 
sheet indicate your choice against the corresponding question number. 
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Example 
E.2 (A) Football (B) Cricket (C) Hockey (D) Chess (E) Volleyball 


Here ‘Football’, ‘Cricket’, ‘Hockey’, and ‘Volleyball’ are all outdoor games 
while ‘Chess’ is not. Chess being an indoor game is different from the rest. There- 
fore D is the answer for E.2. 


uestions 4 А 
- 5 (A) Printing Machine 13. (A) Reason (B) Logic (C) Question 
(B) Weighing Machine (D) Connection (Е) Cause. 


14. (A) Lake (B) Tank (C) Well 
(D) River (E) Puddle 

15. (A) Shepherd (B) Sheep 

12. (A) Second (B) Day (C) Clock (C) Direction (D) Teacher 
(D) Minute (Е) Hour (E) Order 


(C) Watch (D) Barometer 
(E) Thermometer 


Directions for questions 16-21 

In each question here the two words (printed in Capitals) are alike in some 
respect ; they have something in common. Only one word among the four alternatives 
marked A, B, C and D shares with them this common characteristic and can be classed 
with them. Find out this word and on the answer-sheet indicate your choice against 
the corresponding question number. 


Example 


E.3. TABLE, CHAIR 
(A) Book (B) Wood (C) Pen (D) Bench 
‘Table’ and ‘Chair’ are alike because both are furniture. Only “Вепсһ,” 
being an article of furniture, can be classed with them, Therefore, D is the answer 
for E.3. One may choose ‘Wood’ as an answer, because both ‘Table’ and ‘Chair’ may 
be of wood ; but in that case ‘Bench’ should also come with them, since it is made of 
wood too. Remember that the common characteristic of the first two words should 
be such as can be applied to only one of the four alternatives. 


Questions 

16. MILK, CURD 19, SYMPATHY, HATE 
(A) Bread (B) Rice (С) Butter (A) Strength (B) Energy 
(D) Soup (C) Smartness (D) Fear 

17. WINTER SOUTH POLE 20. SUNFLOWER, GOLD 
(A) Season (B) Ice (C) World (A) Iron (B) Silver (C) Sulphur 
(D) Remote (D) Lotus 

18. BABY, CUB 21. PROPHECY, 2500 A.D. 
(A) Cow (B) Calf (C) Tiger (A) Yesterday (B) To-morrow 
(D) Man (C) To-day (D) 1959 A.D. 


Directions for questions 22-30 


Below in each question a disarranged sentence is given. Arrange the words 
in proper order in your mind so that the resulting sentence makes sense. What is 
the number of the word that you have chosen to put LAST in the sentence ? 
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Questions 


22. substances composed is of 26. cutting of is engraving 


(A) (B) (С) (D) (A) (8) (O- (D 
universe the art 
(E) (E) (F) 
27. denoted 0 it as be will 
23. small nuclei the indeed аге (A) (B) (C) (D) (E) (F) 


(A) (B (С) (D) (E) 28. for therefore called is processing 
(A) (B) (C) (D) (E) 


24. up air set in soundwaves аге carefull 
(A) (B) (C) (D) (E) (F) (F) 
25. symmetric about f(x) is 29. to question sure each mark be 
(A) (B) (C) (D) (A) (B (С) (D) (E) (P 
origin {һе 
(E) (F) 30. ions is role the important of 


(A) (B) (C) (D) (E) XE) 
Directions for questions 31-35 


Each question here presents part of an argument including the conclusion, 
followed by four statements marked, A, B, C and D. One of these statements is 
involved in the argument and justifies the conclusion. Select this assumption and on 
the answer-sheet indicate your choice. 


Example 


E.4. He is very proud, so I know he will not stand your criticism. 
(A) Some proud people cannot stand criticism. 
(B) No proud people can stand criticism. 
(C) All people who cannot stand criticism are proud. 
(D) Some people who cannot stand criticism are proud. 


Here, the statement B is involved in the argument The argument when 
fully stated stands thus : Since no proud people can stand criticism, he being very proud 
will not, naturally, stand criticism. Therefore, B is the answer for E.4. 


Note that you have nothing to do with the truth or falsity of the conclusion 
or any statement. Your only concern is to see whether the statement you select justifies 
the part of the argument given, 


Questions 

(B) Most countries which are 
31. India cannot encourage nuclear peace-loving cannot encourage 

tests for she is a peace-loving nuclear tests. 
country. (C) No peace-loving country can 

encourage unclear tests. 

(A) Every country which does not (D) Some countries are  peace-lov- 
encourage nuclear tests is peace- ing which do not encourage 


loving. nuclear tests. 
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32. Psychology requires the help of 34. Since Sohanlal has been admitted, 
statisticians because it is also a he must be a superior student. 
branch of science. 

(A) None but superior students 
(A) Most branches of science re- have been admitted. 


ire the help of statisticians. 
бе SE la (B) All superior students have 


(B) All branches of science require 3 been admitted. 
the help of statisticians. 
(C) Most of the students who have 


(C) None but the branches of been admitted are superior. 
science require the help of 
statisticians. (D) Not all students who are supe- 


rior have been admitted. 
(D) Those which require the help А 
of statisticians are branches of 35. Russelson is not ап Indian. It 


science. follows therefore, that he is not 

truly democratic. Е 
33. No human being wants extinction И 
by war, because he is endowed (A) Indians are truly democratic. 


with common-sense. J 
(B) All Indians are truly demo- 


(A) All who do not-want extinction cratic. 
by war are endowed with 
common sense. (C) Only Indians are truly demo- 

cratic. 

(B) Most beings with common 
sense do not want extinction (D) Some Indians are truly demo- 
by war. cratic, 

(C) No body with common-sense (E) Some non-Indians аге truly 
wants extinction by war. democratic. 


(D) АП beings without common 
sense want extinction by war. 


Directions for questions 36-42 


Each question here is an argument which consists of two or more statements 
followed by a conclusion (beginning with "Therefore". You have to judge whether 
or not the conclusion necessarily follows from the statements given. You are not 


concerned with the truth or falsity of any conclusion or statement given. Actually 
most of the statements are absurd. 


Consider whether from the statements given one could definitely arrive at 
the conclusion that has been drawn. If you consider that the conclusion necessarily 
follows from the statement put a х in box A against the corresponding question 
number on the answer-sheet. If the conclusion does not necessarily follow from or 


contradicts the statements, put a х in box B against the corresponding question 
"number. 
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Example 


E.5. All animals are gas balloons. 


All men are animals. 


Therefore, all men are gas balloons. 


Here, the conclusion is justified, because if all animals are gas balloons and 
all men fall within the class of animals, then all men must naturally be gas balloons, 
The conclusion necessarily follows from the statements, although it is absurd. There- 
fore, A is the answer for E.5. 


Questions 


36. 


37. 


All butterflies are jet-planes. 

Some children are butterflies. 
Therefore, some children are jet- 
planes. 


If all triangles were circles, all 


40. 


No china dolls are made of chocolate. 
Many statisticians are made of 
chocolate. 

Therefore, some statisticians are not 
china dolls. 


circles would be squares. 41. Every philosopher is a man. 
All triangles are circles. Most animate objects are not philo- 
Therefore, all circles are squares. sophers. 
Therefore, some animate objects 
38. No footballs are school-boys. are not men. 
All donkeys are footballs. 
All aeroplanes are donkeys. 42. If the Jack of Clubs were black, 
All text books are aeroplanes. the Queen of Hearts would be a 
All bicycles are text books. fair lady. 
Therefore, no bicycles are school- The Queen of Hearts is а fair lady. 
boys. Therefore, the Jack of Clubs is 
black. 
39. All white elephants have four wings. 
Some guinea-pigs have four wings. 
Therefore, some  guinea-pigs are 
white elephants. 
43. Half of the villagers in a certain 44. There are five statements given 
village have their own house. One- below : 


fifth of the villagers cultivate paddy. 
One-third of the villagers are lite- 
rate. Four-fifth of the villagers are 
below twenty-five. Which one of 
the following statements is certainly 
true ? 


(A) АП the villagers who have 
own house are literate. 


(B) Some villagers under twenti- 
five are literate. 


(C) A quarter of the villagers who 
have own house cultivate 
paddy. 


(D) Half of the villagers who culti- 
vate paddy are literate. 


(E) No villager under twentyfive 
has own house. 
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I. Ram earns more than Shyam 
but less than Sushil. 


II. Jatin earns more than Ramesh. 


III. Shyam earns more than Lalit. 


IV. Sushil and Jatin earns equal 
amount. 
V. Ramesh earns least amount. 


Which three of the above state- 
ments prove that ‘Jatin earns 
more money than Lalit’ ? 


(A) I, II and Ш. 

(B) II, III and IV. 
(C) ІП, IV and V. 
(D) I, Ш and IV. 


45. 
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In a library 5 new books (numbered 
as I, П, Ш, IV and V) of three 
different writers are to be classi- 
fied. Two of these are short stories 
and three novels. Two of the wri- 
ters have only one book each. 
Book I and II are novels and writer 
of Book I is different from that of 
Book IL The writer of Book III 
which is a short story has only 
one book (i.e., Book No. Ш). Find 


out which one of the following 

statements follows from the given 

information ? 

(A) The writer of Book No. I 
has only one book. 

(B) The writer of Book No. IV 
has only one book. 

(C) The writers of the two short 
stories are different. 

(D) Book No. V is a novel. 


VERBAL REASONING 91 


ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST 
AT THE GRADUATE LEVEL 


Item Diff. Disc. Item Diff. Disc. Item Diff. Disc. Item Diff. Disc. 
No. No. No. No. 


1: 67 60 13. 44 17 25. 77 26 37. 57 29 
2. 59 38 14. 41 18 26. 49 23 38. 48 40 
3 70 37 15. 42 28 27. 82 40 39. 53 54 
4. 69 40 16. 45 25 28. 47 28 40. 43 24 
5. 75 45 17. 64 34 29. 50 39 4l. 36 50 
6. 56 20 18. 67 60 30. 50 39 42. 43 45 
7. 55 31 19. 70 37 31. 62 39 43. 44 37 
8. 52 29 20. 42 20 32. 65 32 44. 26 31 
9; 51 26 21. 50 20 33. 58 65 45. 24 25 
10. 48 30 22. 86 35 34. 49 32 


1M. 49 23 23. 51 30 35. 42 27 


Item, Correct Item Correct Item Correct Item Correct 
No. Alternative No. Alternative No. Alternative No. Alternative 
ТЕ Pe OP ane Ce а,” Аа 
2. A 15. B 28. A 41. B 
З; B 16. c 29. B 42, B 
4. с 17. в 30. Е 43. в 
5. р 18. в 31. с 44. р 
6. р 19. р 32. в 45. с 
7 D 20. с 33. с 
8. А 21 B 34. A 
9; c 22. A 35. с 
10, D 23. D 36. A 
11. A 24. B 37. A 
12. c 25. E 38. A 
13. с 26. А 39. B 
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Directions for questions 1-20 


In each question here you will find three words the first two of which аге rela- 
ted to each other in some way. The third word is also related in the same way to one 
of the four alternatives marked as A, B, C and D. 


Find out this word and on the answer-sheet indicate your choice against the 
corresponding question number. 
Example 


ЕЛ. Grass—Green : Sky — 
(A) Star (B) Cloud (C) Blue (D) Rain 


‘Grass’ and ‘Green’ are related to each other in the way that green is the colour 
of grass. Only ‘Blue’ stands in the same relation to ‘Sky’. Therefore ‘C’ is the 
answer for Е.1. 


Questions 
1. Boy—Girl : King— 7. Remain—Stay : Leave— 
(A) Palace (C) Kingdom (A) Good-bye (C) Run 
(B) Queen (D) Wealth (B) Farewell (D) Depart 
2. Cat—Animal : Coal— 8. Eye—Light : Ear— 
(A) Cook (C) Burn (A) Height (C) Music 
(B) Black (D) Mineral (B) Sound (D) Hearing 
3. Badge—Policeman : Crown— 9. Dog—Paw : Man— 
(A) Judge (C) King (A) Shoe (C) Stocking 
(B) Throne (D) State (B) Leg (D) Foot 
4. Eye—Man : Window— 10. Bird—Crow : Vegetable— 
(A) Door (C) Room (A) Cabbage (C) Green 
(B) Curtain (D) Opening (B) Tail (D) Eat 
5. Carpenter—Wood : Tailor— 11. Book—Author : Statue— 
(A) Sew (C) Garment (A) Artist (C) Sculptor 
(B) Cloth (D) Needle (B) Marble (D) Chisel 
6. Train—Station : Ship— 12. Surplus— Deficit : Costly— 
(A) Sea (C) Boat (A) Buy (C) Valuable 


(B) Port (D) River (B) Price (D) Cheap 
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13. Behind—Late : Before— 17. Gum—Paper : Mortar— 
(A) After (C) Early (A) Sand (C) Steel 
(B) Soon (D) Now (B) Brick (D) Water 
14. Moon—Earth : Jupiter— 18. Tree—Bark : Animal— 
(A) Sun (C) Comet (А) Root (C) Hide 
(B) Planet (D) Earth (B) Horn (D) Hair 
15. Dog—Puppy : Cannon— 19. Pea—Pod : Nut— 
(A) Defence (C) Sword (A) Crack (C) Shell 
(B) Battle (D) Pistol (B) Green (D) Peel 
16. Farmer—Grocer : Miner— 20. Sea—Coast : River— 
(A) Mine (C) Coal (A) Beach (C) Dam 
(B) Safety Lamp (D) Jeweller (B) Boat (D) Bank 


Directions for questions 21-25 
Below for each question you have a set of five words. You have to arrange 


them in the proper order and then indicate on the answer-sheet the index of 
the MIDDLE word of this order. k 


Example : E.2, (A) Dog (B) Horse (C) Rat (D) Cat (В) Tiger 


Here the right answer will be A, because the proper order is Rat, Cat, Dog, 
Tiger, Horse. 


Questions 
21. (A) Hamlet (C) House 21. (A) Wearing (C) Cutting 
(B) Province (D) District (B) Spinning (D) Stitching 
(E) State (E) Weaving 
22. (A) Centimeter (С) Inch 
(B) Foot (D) Yard 
(E) Meter 25. (A) Uranium 
(B) Bronze 
23. (A) Matter (C) Molecule (C) Silver 
(B) Proton (D) Electron (D) Gold 
(E) Atom (E) Platinum 


Directions for questions 26-35 


In each question below you will find five words, 
respect ; they have something in common and belon 
is different from them ; it does not belong to the саќе, 
Find out the word which is different from the rest an 
choice against the corresponding question number. 


four of which are alike in some 
g to one category. Only one word 
gory to which the other four belong. 
d on the answer sheet indicate your 


VERBAL REASONING 97 


Example 
Е.3. (A) Football (В) Cricket (С) Hockey (D) Chess (E) Volleyball 


Here ‘Football’, ‘Cricket’, ‘Hockey’ and ‘Volleyball’ are all outdoor games 
while ‘Chess’ is not. Chess, being an indoor game, is different from the rest. There- 
fore D is the answer for E. 3. 


Questions 
26. (A) Father (C) Niece 31. (A) Nail (B) Hammer (C) Screw 
(B) Mother (D) Daughter (D) Pin (E) Rivet 
(E) Son 
32. (A) Moon (B) Sun (C) Star 
27. (A) Pound (C) Seer (D) Flame (E) Lamp 
(B) Ton (D) Heavy 
(E) Kilogram 33. (A) Help (C) Encourage 
(B) Co-operate (D) Relieve 
28. (A) Here (B) There (C) Now (E) Enquire 


(D) Nowhere (E) Somewhere 
34. (A) Eye (B) Nose (C) Tongue 
29. (A) Apple (B) Mango (C) Lemon (D) Finger (E) Liver 
(D) Tomato (E) Potato 


35. (A) Wish (C) Probable 
30. (A) Printing Machine (B) Uncertain (D) May be 
(B) Weighing Machine (E) Perhaps 


(C) Watch (D) Barometer 
(E) Thermometer 


36. Ina certain code the word ‘HORSE’ 38. In a certain code ‘ADMISSION’ 


is written as XVLCO. Using the is written as BENJTTJPO. Using 
same code, what should be the code the same code what should be the 
for the word ‘ROSE’ ? the code for the word ‘SELECTED’ ? 

(А) ROSE (C) LVCO (A) TFMFDUFE 

(B) FLOWER (D) VLCO (B) ADMITTED 

(E) None of the above. (C) BENJTTJPO 

(D) TELECTEE 

37. In a certain code 'SUPPOSE' is (E) None of the above. 


written as HVNNPHA. Using the 
same code what should be the code 39. In а certain code the word 


for the word ‘OPPOSE’ ? ‘SORROW’ is written as VRUURZ. 
Using the same code what should 

(A) NNPHA be the code for the word ‘GIRL’? 

(B) PNNPHA 

(C) COUNTER (A) WOMAN (C) KMVP 

(D) PNNVHA (B) IKTN (D) JULO 

(E) None of the above. (E) JLUO 
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Directions for questions 40-50 


In each question here the two words (printed in capitals) are alike in some 
respect. They have something in common. Only one word among the four alterna- 
tives (marked as A,B,C and D) shares with them this common characteristic and can 
be classed with them. Find out this word and on the answer-sheet indicate your choice 
against the corresponding question number. 


Example 


E.4. TABLE, CHAIR: (A) Book (B) Wood (C) Pen (D) Bench 


‘Table’ and ‘Chair’ are alike because both are furniture. Only ‘Bench’ 
being an article of furniture can be classed with them. Therefore, D is the answer 
for Е.4. One may choose ‘Wood’ as an answer because both ‘Table’ and ‘Chair’ may 
be made of wood, but in that case ‘Bench’ should also come with them, since 
it may be made of wood too. Remember that the common characteristic of the 
first two words should be such as can be applicable to only one of the four 
alternatives. 


Questions 


40. HEART, LIVER: (A) Ear 46. TOWER, WALL: (A) Mast 
(B) Hand (C) Foot (D) Lungs (B) King (C) Water (D) Signal 


41. MILK, CURD : (A) Bread (B) Rice 47. LEADER, COMPASS : (A) Sheep 
(C) Butter (D) Soup (B) Carpenter (С) Mast 


(D) Light house 
42. HUSBAND, NIECE : (A) Cousin 
(B) Friend (C) Man (D) Woman 48. BOOT, GLOVE : (A) Leather 


(B) Hat (C) Hand (D) Wool 
43. BABY, CUB : (A) Cow (B) Calf 
(C) Tiger (D) Man 49. DAWN, BIRTH : (A) Day 


(B) Night (C) January (D) Death 
44. MURMUR, WHISPER : (A) Rain 


(B) Storm (C) Flood (D) Breeze 50. SUNFLOWER, GOLD : (A) Iron 


3 (B) Silver (C) Sulphur (D) Lotus 
45. WINTER, SOUTH POLE : 


(A) Season (B) Ice (C) World 
(D) Remote 


Directions for questions 51-57 


Questions 51 to 57 are conclusions based on some information given. Each 


of these questions or conclusions may be classified into one of the following cate- 
gories : 


` (A) if the conclusion follows from the information given. 
(B) if the conclusion contradicts the information given. 
(C) if the.conclusion neither follows nor contradicts the information given. 


sheet against the corresponding question number. 
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Classify each of the questions into one of the above categories on the answer- 


Information for questions 51-55 


(A) In a class there are five students, 


Sohan, Rahim, Ram, Lila and Renu. 
(B) The five students come from only three families. 
(C) Two of the families have only one child each. 
(D) Rahim is the only student from his family. 
(E) Lila and Renu are from different families. 


Questions 

51. Sohan and Lila are from the same 
family. 

52. Sohan and Ram both come from 
either Lila's or Renu's family. 

53. Lila is the only student from her 


family. 


Information for questions 56-57 


54, Renu is the only student from her 


family. 


55. Sohan and Ram are from different 


families. 


Jack said *I do not believe Ed's statement that philosophers dislike only fools 
because I have always found philosophers do not like me’. 


Questions 
56. Jack thinks that he is not a fool. 
Questions 
58. Half of the villagers of a certain 


village have their own house. One- 
fifth of the villagers cultivate paddy. 
One-third of the villagers are liter- 
ate. Four-fifth of the villagers 

are below twentyfive. Which one of 
the following is certainly true ? 


(A) All the villagers who have 
own house are literate. 

(B) Some villagers under twenty- 
five are literate. 


(C) A quarter of the villagers who 
have own house cultivate paddy. 

(D) Half of the villagers who culti- 
vate paddy are literate. 

(E) No villager under twentyfive 
has own house. 


57. If Ed is right then from Jack's 


statement one could conclude that 
Jack is a fool. 


59. There are 5 statements given below : 


]. Ram earns more than Shyam 
but less than Sushil. 

IL. Jatin earns more than Ramesh. 

III. Shyam earns more than Lalit. 

IV. Sushil and Jatin earn equal 
amount. 

V. Ramesh earns least amount. 


Which three of the above state- 
ments prove that ‘Jatin earns more 
money than Lalit' ? 


(A) I II and Ш 
(B) П, III and IV 
(C) Ш, IV and V 
(D) I III and IV 
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In a library 5 new books (num- 
bered as 1, П, Ш, IV and V) 
of three different writers are to be 
classified. Two of these are short 
stories and three novels. Two of 
the writers have only one book 
each. Book I and П are novels 
and writer of Book I is different 
from that of Book II. The writer 
of Book ПІ which is a short story 
has only one book (i.e., book num- 


Directions for questions 61-63 


ber Ш). Find out which one of 
the following statements follows 
from the given information. 


(A) The writer of Book I has only 
book. 

(B) The writer of Book 
only one book. 

(C) The writers of the two short 
stories are different. 

(D) Book IV is a novel. 


IV has 


Each question here represents part of an argument including the conclusion, 
followed by four statements marked as A, B, C and D. One of these statements is 
involved in the argument and justifies the conclusion. Select this assumption and on 
the answer-sheet indicate your choice against the corresponding number. 


Example : 


E.5. He is very proud, so I know he will not stand your criticism. 
(A) Some proud people cannot stand criticism. 

(B) No proud people can stand criticism. 

(C) All people who cannot stand criticism are proud. 

(D) Some people who cannot stand criticism are proud. 


Here, the statement B is involved in the argument. 
stated stands thus : 
proud will 


for E.5. 


of any statement. 


The 'argument when fully 


Since no proud people can stand criticism, he being very 
not, naturally, stand criticism. Therefore, B is the correct answer 


Note that you have nothing to do with the truth or falsity of the conclusion 


fies the part ofthe argument given. 


Questions 


61. 


Since Sohanlall has been admitted, 
he must be a superior student. 


(A) None but the superior students 
have been admitted. 

(B) All superior students have been 
admitted. 

(C) Most of the students who have 
been admitted are superior. 

(D) Not all students who are supe- 
rior have been admitted. 


Your only concern is to see whether the statement you select justi- 


62. Psychology requires the help of statis- 


ticians because it is also a branch of 

science. 

(A) Most branches of science re- 
quire the help of statisticians. 

(B) All branches of science require 
the help of statisticians. 

(C) None but the branches of 
science require the help of 
statisticians, 

(D) Those which require the help 
of statisticians are branches 
of science. 
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Questions 


63. 


No human being wants extinction 

by war because he is endowed with 

common-sense. 

(A) All who do not want extinc- 
tion by war are endowed with 
common-sense. 


(B) Most beings with common- 
sense do not want extinction 
by war. 

(C) No body with common-sense 


wants extinction by war. 
(D) АП beings without common- 
sense want extinction by war. 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST AT THE 
HIGHER SECONDARY LEVEL 


^em Dim. Diei || tem Dim- Dier | em Dim Discri | неш. Diti- Discri- | 
No. culty mination || No. culty mination || No. culty mination || No. culty mination 
Mc Xem Tus |5 57416047» 
2. 75 50 18. 24 31 34. 74 17 50. 41 33 
E Е 73 35 19. 3 60 | 35. 62 17 51. 39 29 
4, 76 19 20. 49 82 36. 63 25 52. 47 67 
s: 76 22 21. 42 72 37. 67 25 53. 40 35 
6. 82 40 22. 51 33 38. 36 30 54. 40 ET 
7. 64 34 23. 50 48 39. 40 36 55. 46 30 
8. 67 40 24. 39 49 40. 82 20 56. 31 36 
9. 60 24 25. 44 29 41. 74 22 57. 49 27 
10. 58 36 26. 94 15 42. 66 18 58. 42 35 
11. 56 36 27. 91 10 43. 56 28 59. 49 35 
12. 55 25 28. 76 20 44. 60 39 60. 41 25 
13. 52 46 29. 62 25 45. 58 28 61. 45 24 
14. 44 48 30. 37 25 46. 55 22 62. 41 28 
15. 41 56 | 31. 38 21 47. 46 35 63. 38 35 
16. 37 4T 32. 21 26 48 49 36 


SCORING KEY FOR THE TEST AT THF HIGHER SECONDARY LEVEL 


Item Correct Item Correct Item Correct Item Correct Item Correct 
No. Alternative No. Alternative No. Alternative Мо. Alternative No. Alternative 
1. B 14. A 27. D 40, D 53. с 

2: D 15. D 28. с 41. с 54. с 

2% с 16, р 29. Е 42. А 55. B 

4. с 17. в 30. А 43. B 56. A 

94 B 18. с 21; B 44. D ate A 

6. B 19. c 32. A 45. B 58. B 

4; D 20. р 33 Е 46. А 59. D 

8. B 21. D 34. E 47, D 60. с 

9. р 22. B 35: А 48. В 61. А 

10. А 23. Е 36. с 49. с 62. B 

11. с 24. с 37. B 50. с 63. с 

12. D 25. р 38. А 212 с 

13. с 26, с 39, Е 52. А 


APPENDIX Ш 


(Additional questions to chapter IV) 
Directions for questions 1-4 


Not long ago a famous scientist Sir Brown stated at a public gathering :— 
If oxygen is rare on Moon, Moon has no animal life. 


Some people who were discussing this statement afterwards, made the com- 
ments given in questions | to 4. Classify each of these comments according to the 
following category :— 

A. It means just the same thing Sir Brown said. 

B. No, it can't be true if Sir Brown is right. 

C. You can't tell from what Sir Brown said whether the statement is true 


or not. 

Questions 

1. Oxygen is rare on Moon, so Moon 3. If Moon has no animal life, oxygen 
has no animal life. is rare in Moon. 


2. Either there is no animal life on 4. Either there is animal life in Moon or 
Moon, or oxygen is not rare in Moon. oxygen is rare at that place. 


Directions for questions 5-8 


While discussing about the recent launching of Russian Sputniks, a school 
teacher made the following remark in the class. 


If Sputniks can come back to earth, Russia must have some brilliant 
scientists. 

Some students who discussed this remark afterwards in the class made some 
comments which are given in questions 5-8. Classify each of these comments into one 
or other of the following three categories. 


A. If the comment means just the same thing the teacher said. 

B. If the comment cannot be true, if the teacher is right. 

C. If it cannot be said from what the teacher said, whether the comment is 
right or not. 


Questions 

5. Sputniks can come back to earth ; 7. If Russia does not have some 
Russia must have some brilliant brilliant scientists, Sputniks cannot 
scientists. come back to earth. 


6. Either a Sputnik can come back to 8. Only Russia can bring back Sputniks 
earth, or Russia has some brilliant on earth, because they have brilliant 
scientists, scientists. 


Directions for questions 9—14 


In each of the questions, you will find part of an argument followed by five 
sentences. One of the five sentences completes the argument in such a way as to justify 
the conclusion. Select this one particular sentence in each case and indicate your choice 
on the answer sheet. 
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Questions 


9. 


He is an engineer, so I know he 

cannot write good poems. 

(A) Some engineers cannot write 
good poems. 

(B) Some people who cannot write 

good poems are engineers. 

No engineer can write good 

poems. 

(D) All people who cannot write 
good poems are engineers. 

(E) Most of the engineers cannot 
write good poems. 


(С) 


This man cannot be trusted, because 
he is not truthful. 


(A) АП truthful 
trusted. 

(B) Those who can be trusted are 
all truthful, 

(C) Only trusted 
truthful, 


(D) Anybody who is not trus- 
ted is not truthful. 


men can be 


men are 


It is argued by some people that 
China does not want peace 
because she is still conducting nuclear 
tests 

(A) Most nations which want world 
peace do not conduct nuclear 
tests, 

Not every nation which wants 
world peace conducts nuclear 
tests. 

No nation which wants world 
peace conducts nuclear tests. 
All nations which want world 
peace conduct nuclear tests. 
Some nations which do not 
want world peace conduct nu- 
clear tests, 


(B) 


(C) 
(D) 


(E) 


12. 


14, 


Govind does not go to temples. 


Therefore, he cannot be a true 

Hindu. 

(A) Only true Hindus go to 
temples. 

(B) Some non-Hindus also go to 
temples. 

(C) All true Hindus must go to 
temples, 

(D) Some true Hindus go to 
temples. 

(E) He who does not go to temples 
is a Hindu. 


Philip is an Australian Therefore, 
it is expected that he will be a good 
cricketer, 


(A) Australians are good cricketers 

(B) No non-Australian is a good 
cricketer, 

(C) Some Australians are good 
cricketers, 

(D) Most Australians are good 
cricketers, 

(E) Every Australian is a good 


cricketer. 


Gopal is an Indian. He was edu- 
cated in London. So he is expected 
to speak good English, 

(A) All Indians cannot speak good 
English. 

Only those Indians who go to 
London can speak good 
English, 

All Indians who are educated 
in London speak good English 
Indians who speak good Eng- 
lish. are educated in London. 
Most of the Indians who are 
educated т London, speak 
good English. 


(B) 


(С) 
(D) 


(E) 
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Each question here is an argument which consists of two or more statements 
followed by a conclusion (beginning with "Therefore') You have to judge whether 
or not the conclusion necessarily follows from the statements given. You are not 


concerned with the truth or falsity of any conclusion or statement given. Actually 
most of the statements are absurd. 


Consider whether from the statements given one could definitely arrive at 
the conclusion that has been drawn. If you consider that the conclusion necessarily 
follows from the statement put x mark against A on the answer-sheet. If the 


conclusion does not necessarily follow from or contradicts the statements, put X mark 
against B on the answer-sheet. 


15. All animals are jaguars. 21. If two and two make four then all 
No jaguar can sing. three-eyed cats must taste blue. 
Therefore, no animals can sing. Anything that tastes blue must 

have three legs. 

16. Most men are poor. All three legged cats have only 
Most men have bank balances. one eye. 

Therefore some poor men have bank Therefore, two and two do not 
balances. make four. 


17. If this country were a communist 22. All cinema-stars are cyclones. 


state we would be dead. All cyclones eat stone-chips. 

We are all dead. Some guinea-pigs are cinema-stars. 
Therefore, this country is a commu- Only monkeys are guinea-pigs. 
nist state. Therefore, some monkeys eat 


stone-chips. 


18. АП railway tracks that are made of 23. Only those who can square a circle 


natural gas smell sweet. are great mathematicians. 
This cake does not smell sweet. Newton cannot square a circle. 
Therefore, this cake is not made of Therefore, Newton is not a great 
natural gas. mathematician. 

19. Manis a rational animal. 24. Most eggs are monkeys. 
e is not a rational number. Most monkeys are cubes. 
Rational animals are not rational Therefore, some eggs are cubes. 
numbers. 


Therefore, e is not a man. 4 
25. Ш all saucepans were made with 


20. All motor-boats can function as diamond we could never fry eggs. 
cork-screws. Of course, we can fry eggs. 
All umbrellas can function as Therefore, no saucepan is made 
motor-boats. with diamond. 
Therefore, some umbrellas are 
cork-screws. 
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Questions 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Some calling-bells are sea lions. 
Ants alone are calling-bells. 
Therefore, some sea lions are ants. 


Only butterflies can fly. 

Anything made with butter is a 
butterfly. 

Helicopters are certainly not made 
with butter. 

Therefore, helicopters cannot fly. 


Some Christians are Jews. 

No Jew is a Hindu. 

Every Hindu is an Eskimo. 
Therefore, some Eskimoes are not 
Christians, 


Some text-books have no 
centrifugal force. 

Anything with centrifugal 
is a jelly-fish. 

Some jelly-fishes are text-books. 
Therefore, some jelly-fishes have no 
centrifugal force. 


force 


The weight of a man is directly 
proportional to his height. 

W is as tall as X. 

Y is lighter than X. 

Z is taller than У, 

W, X, Y and Z are all men. 
Therefore, W is heavier than Z. 


All books are soap-cases. 
All soap-cases are bird's nests. 
Therefore, all books are bird's nests. 


Every logician is a typewriter. 

No typewriters are human beings. 
Therefore, no human beings are 
logicians. 


ӚЗ: 


34. 


35. 


36. 


37. 


38. 


39. 


Some mountains are mice. 

Most mica are umbrellas. 

Therefore, some umbrellas аге 
mountains. 

АП telegraph posts are railway 
engines. 

No college teachers are telegraph 
posts. 


Therefore, no college teachers are 


railway engines. 


No good mathematicians ^ have 
intelligence. 

Almost all bull-dogs have 
intelligence. 

Therefore, most bull-dogs are not 


good mathematicians. 


All submarines are made of smelling 
salts. 

All submarines are planets of the sun. 
Therefore, all planets of the sun 
are made of smelling salts. 


All atom bombs are pastries. 
All pastries are table fans. 
All table fans are cricket bats. 
Some cricket bats are actors. 


Therefore, some atom-bombs are 
actors, 
If horses’ eggs were not unreal, 


men would have wings. 
Horses’ eggs are unreal. 
Therefore, men have no wings. 


If the King of Clubs were fat, the 
Queen of Hearts would be a fair 
lady. 
The Queen of Hearts is a fair lady. 
Therefore, {һе King of Clubs 
is fat. 
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40. If all books were novels, we could 43. Man is a rational animal. 
not study mathematics. Woman is not an irrational bird. 
We can study mathematics. Therefore, woman is not a man. 


Therefore, no book is a novel. 
44. If this country were a democratic 


4l. All boys are girls. state, we would all be dead. 
AII girls are fathers. We are not all dead. 
Some daughters are boys. Therefore, this country isa democratic 
Therefore, some daughters are state. 
fathers. 
45. Only ring can sing. 
42. All mountains are fountains. All rings have wings. 
All plantains are mountains. Birds have no wings. 
Therefore, some  fountains are Therefore, birds cannot sing. 
plantains. 


Directions for questions 46-49 


In each question below, you will find five words, four of which are alike in 
some respects ; they have something in common and belong to one category. Only 
one word differs from them ; it does not belong to the category to which the other 
four belong. Find out the word which is different from the rest.and on the answer- 
sheet indicaté your choice by putting a cross mark (x) in the appropriate box corres- 


ponding to A, B, C, D or E. 


Questions 

46. (A) Asphalt (B) Coal-tar (C) Blood (D) Ebony (E) Soot 

47. (A) Train (B) Launch (C) Automobile (D) Bicycle (E) Scooter 
48. (A) Suffocation (B) Poverty (C) Hunger (D) Food (E) Thirst 
49. (A) Iron (B) Platinum (C) Gold (D) Silver (E) Radium 


Directions for questions 50-53 


In each of the questions here the two words (in capital letters) are alike in some 
respect, they have something in common. Only one word among the four alternatives 
(marked A, B, C and D) shares with them this common characteristic and can be classed 
with them. Find out this word and on the answer-sheet indicate your choice by putting 
a cross mark (х) in the appropriate box corresponding to A. B, C, or D. 


(50) LEVEL, PLATFORM : (A) Floor (B) Wall (C) Station. (D) Far 
(51) FOREST, LIBRARY : (A) Crowd (В) Tree (C) Book (D) Room 
(52) BANK, PURSE: (A) Money (B) Heap (С) Lid (D) Envelop 
(53) BRAY, BARK : (A) Chirp (B) Cry (С) Shout. (D) Neigh 


Directions for questions 54-56 

There are arguments based on certain assumptions which are not stated expli- 
сіу. Each of the questions 54-56 is an argument which involves an unstated 
assumption. For each argument select from the list, the assumption which is left 
unstated and indicate your answer on the answer sheet. 
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Assumptions 


34. 


55. 


(A) Intoxicants are never good for you. 

(B) Some irritating things are good for you. 

(C) Irritating things are never good for you. 

(D) Something which are good for you are intoxicants. 
(E) Some intoxicants are irritating. 


You must agree that some irri- 56, Some intoxicants are not irritating. 


tating things are not good for you, This is certain because anything 
for you, admit some of them are which is irritating is never good 
intoxicants. for you. 


Since intoxicants are never good for 
you, it follows that some irritating 
things are not intoxicants. 


CHAPTER V 


QUANTITATIVE REASONING 


This test is intended to measure the candidate's ability of reasoning through 
the use of numbers. No special study or training is necessary for success in 
this test. 


PART I 


A 
TEST OF 
QUANTITATIVE REASONING 
AT THE 
GRADUATE LEVEL 


QUANTITATIVE REASONING 


25 Questions Time : 30 minutes 


Directions for questions 1-5 


The numbers in each series below from question 1 to question 5 proceed accord- 
ing to a certain rule. Опе or more numbers in each series are missing. A missing 
number is indicated by a *dash' (—). For each series, find out what the rule is, and 
decide which one of the five answers given below the series and denoted by (A), (B), 
(C), (D) and (E) correctly fills the last dash marked with а *?'. Indicate the answer chosen 
by you on the answer-sheet. Always try simple rules. 


Questions 


2045 5 81,115 — 45 9 2 4. 3 15 35 — 99 M3 — 2 


(A) 5 (В) 27 (C) 15 (D) 120 
(E) 135 


2.13155 .6; 19112145. — 2. 
(А) 24 (В) 125 (С) 135 (D) 60 
(Е) 90 


15 — 35? 


(А) 255 (В) 195 (С) 191 (D) 135 

(E) 63 ACCT Pe 

5.131224 22 4 4 — TR — 7 
(А) 156 (B) 151 (©) 82 (D) 146 
(E) 164 SS 


81713008 ? 
(A) 24 (В) 35 (С) 36 (р) 37 
(E) 48 


Directions for questions 6-9 

In each of the questions below, you will find some numbers arranged according 
to some order in a square of nine or sixteen cells. One or more cells in each square are 
kept empty, and one of the empty cells has a question mark like this “7. For each 
question your task will be to find out one of the four suggested answers marked (A), 
(B), (C) and (D) which would correctly fill the cell with the question mark. Indicate the 


answer chosen by you against the corresponding question number on the answer- 


sheet. 
SEU 4.1] егет ee ee | 
(5525 ПЕТ 20 i 14 ю | 
трі E os E 23 19 ? 
5 [з | — ? 28 acs 20 
(A) 30 (B) 50 (С) 40 (D) 60 (А) 1з (B) 15. ФП (D) 10 
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(А) 21 (B) 29 (С) 25 (D)j3l 


Directions for questions 10-30 


indicate the correct answer against the corresponding question number. 


(A) 16 (B) 81 (C) 25 (D) 36 


Each of the following questions is an arithmetic problem. For each question, 


the actual answer itself. 


Questions 


10. 


11. 


Ramesh can walk 500 ft, in 30 
seconds and Nabin can swim 50 ft., 
in 45 seconds. How many feet 
Ramesh will walk during the time 
Nabin swims 500 ft. ? 


(A) 7500 ft. (C) 5000 ft. 
(B) 750 ft. (D) 1500 ft. 


It costs Rs. 4.25 for two adults 
and their child to attend the circus. 
If the child's ticket is half the price 
of an adults ticket, what is the 
price of an adult's ticket ? 

(A) Rs. 0.75 (C) Rs. 1.75 


(B) Rs. 1.70 (D) Rs. 1.44 


Let x be the height of a room. 
y and z are the areas of two adjoint 
walls of the room. The area of 
the floor is 


(A) X (С) xz 
yz xz 
(DES Ф) = 


A student multiplied a number by 
5 where it should have been divi- 
ded by 5. The result he got was 5. 
What should have been the answer ? 


(A) ; (B 1 (С) 5 (D)25 


Do not write 


A man was arrested for exceeding 
the speed limit by 15 miles per 
hour. A second man was charged 
with exceeding the same limit by 
twice as much. The second man 
was driving at 55 miles per hour. 
What was the speed limit in terms 
of miles per hour ? 
(A) 10 (B) 15 (CO) 20 (D) 25 
A man travelled 5 miles in the 
second hour of his trip. This was 


Га more than he travelled іп the 


Ist hour. In the third hour he tra- 
velled T more than he did in 


the second. How far did he travel 
in the three hours ? 


(C) 135 miles 
(D) 6 miles 


(A) 15 miles 
(B) 20 miles 


A precious stone weighing 25 carats 
broke into two pieces. When the 
two pieces were put on a balance, 
one each on the two scales, an addi- 
tional weight of 9 carats were re- 
quired to maintain balance. The 
product *of weights (in carats) of 
the two pieces is 

(A) 136 (B) 156 (C) 126 (D) 176 


20. 


21. 


QUANTITATIVE. REASONING 


If three persons (equally able) can 
do jointly three jobs in three days, 
then 100 persons (of the same abi- 
lity) can do jointly 100 such jobs in 


(A) 3 days. (C) 
(B) 30 days. (D) 


If 12 men working 10 hours per 
day can do a work in 7 days then 
15 men working how many hours 
per day can do the same work in 
28 days ? 


10 days. 
100 days. 


(A) 1 (8) 2 (© 3 (D 4 


If Rs. 500/- amount to Rs. 600/- 
after 5 years at simple rate of in- 
terest then after how many years 
Rs. 600/- will amount to Rs. 840/- 
at the same rate of interest ? 


(A) 8 (B) 10 (C) 12 (D) 14 


A fish looses ET in cleaning (i.e., 


removing skin, intestines сіс.). 
How many pounds must an un- 
cleaned fish weigh if it is to weigh 
91 Ibs, after cleaning ? 


109 Libs. 


(A) 1 (С) 108 3 tbs. 


3 1 
(В) 113-415. (0) 116 416. 


Two trains of lengths Z, and 2, 
feet both moving at the rate of V 
miles per hour take 4/, seconds 
and 1, seconds respectively to pass 
through a railway platform. The 
length L of the railway platform 
may be obtained from the equation 


(A) Ga--D)S— (5 --Dfts 
(B („—БЭһ=(„—һ 


(C LL LL 
* f fs 
(р) 4L l-E 

4 fs 


22. 


23. 


24. 


25. 
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A man was to travel a certain dis- 
tance in 10 hours. He started with 
a uniform speed of x miles per 
hour, but after 5 hours he found 


that he had covered only 2a of 


the total distance, He then in- 
creased his speed to y miles per 
hour, but found that he had reached 
his destination 2 hours earlier. The 
ratio х: y is 


(A) 2:3 (О)) 225 


(8) 3:5 (D) 3:8 


А sold a watch to В at a profit of 
50 per cent. B then sold it to C, C 
sold it to D, and D sold to E, each 
at the same profit of 50 per cent. If 
Rs. 180 be the difference between 
the prices at which C and E bought 
the watch, the price at which C sold 
the watch to D is 


(A) Rs. 64 
(B) Rs. 256 


(C) Rs. 60 
(D) Rs. 216 


In an examination .60 per cent of 
the candidates scored more than 50, 
30 per cent scored more than 80 and 
10 percent scored 90 and above. 
Only 4 students scored 85 each 
The number is 10 per cent of those 
who scored more than 80 but less 
than 90. The total number of can- 
didates was 


(A) 100 
(D) 250 


(B) 160 (С) 200 


There are 150 students in a class. 
80 per cent of them can speak Eng- 
lish and the rest can speak only 
Hindi. 25 per cent of those who 
can speak English also speak Hindi. 
The total number of students who 
can speak Hindi is 


(A) 45 (B) 60 (C) 75 (D) 150 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE 
TEST AT THE GRADUATE LEVEL 


| ttem No. Diff-  Discrimi- Item No. — Diffi- Discrimi- 
culty nation culty nation 
1 59 45 14 57 29 
2 64 50 15 53 43 
4 3 69 26 16 51 49 
4 48 34 17 41 46 | 
5 50 24 18 46 50 | 
6 82 40 19 39 25 | 
1 84 35 20 40 58 
8 52 18 21 35 48 | 
9 45 28 22 31 60 
10 86 35 23 23 25 | 
11 68 42 24 18 15 | 
12 59 38 25 31 24 
13 60 43 


SCORING KEY FOR THE TEST 
AT THE GRADUATE LEVEL 


Item Correct Item Correct 
No. Alternative No. Alternative 


14 
15 
16 
=. 
18 
19 
20 
21 
22 
23 
24 
25 


о ою ы о ль ш м = 


5 
wogoovwu»»»U 


>u w> > vwy» mam 


PART И 


A 
TEST OF 
QUANTITATIVE REASONING 
AT THE 
HIGHER SECONDARY LEVEL 


QUANTITATIVE REASONING 


35 Questions Time : 45 minutes 


Directions for questions 1-10 

The number in each series below from question 1 to question 10 proceed 
according to a certain rule. One or more numbers in each series are missing. A 
missing number is indicated by a ‘dash’ (—). For each series, find out what the rule 
is, and decide which one of the five answers given just below the series and marked 
as (A), (B), (C), (D) and (E), correctly fills the LAST dash marked with a *? 

Indicate the answer chosen by you by putting a cross mark in the appropriate 
box on the answer-sheet against the corresponding question number. Always try 


simple rules. f 2 de e 
6. — 7 


Questions (A) 24 (B) 35 (C) 36 (D) 47 
(E) 48 
1. 50 46 42 38 — — 2 
o UP . 7.734345. [81 IS — 45 9 В 
(A) 20 (В) 22 (C)18 (D) 16 (A) 5 (В) 27 (С) 15 (0р) 120 
(Е) 24 (Е) 135 
2 15.16 0141713 — 19719 7? 
{дуо (В) 11 (O!3 (015 $8 35 6 15 12 45 — ? 
(E) 17 (A) 24 (В) 125 (С) 135 (D) 60 
aq CIE oq ud А-А. meee 0 (E) 90 
(A) 6 (B 7 (© 8 (D) 9 
(E) 10 9: 4 16 36.— 100 M4 — 2 
4. q^ 4 9. 16 — м (A) 256 (B) 196 (C) 192 
(A) 25 (B) 36 (C) 49 (D) 64 (D) 136 (E) 64 
(E) 729 
& 3 6 ты в 3 30. — 0 ' 1042 20622 43 AY — 181 
(A) 7 (B) 11 (С) 12 (D) 13 (A) 156 (B) 151 (C) 82 
(E) 14 (D) 146 (E) 164 


Directions for questions 11-15 

In each of the questions below, you will find some numbers arranged accord- 
ing to some order in a square of 9 or 16 cells. One or more cells in each square are 
kept empty, and one of the empty cells has a question mark like this “7. For each 
question your task will be to find one of the four suggested answers marked as (A), 
(B), (C) and (D) which would correctly fill the cell with the question mark. Indicate 
the answer chosen on the answer-sheet against the corresponding question number. 
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Questions 
ПРИЕ Б "ge 13 ӘЛІГЕ 
"NP 2а. 13 9 
8 ? = 17 2 
(91 ®2 (O4 (D6 ()Y (B2 ©в (DS 
ote ЖҮЛ s а 20 74 - Ru acc AN E 
5 АЕ | 20 [ 15 a МЕТІ И ОИ 
ю | — | 9 | =, T XM E oe за 
15 AIT SE ET eee PT € 
(A)30 (B)40 (С)50 (D) 60 (A) 21 (B29 (O25 (р) 31 
15 1 © = 13 
ФЕН IT 
Ba 


(AY 15 (B) 264 C). 17 (Б). 18 


Study the example given below for questions 16-22 
Example 


Á 


Add the numbers which come in the circle and square but not in the triangle 
to the number which comes in the circle and the triangle but not in the square. 
0) 5 S (© 70.5 (E) 4 


The correct answer here is (A), because 2--4--6, and 6 is the first of the sugges- 
ted answers. 


QUANTITATIVE. REASONING 


Questions 16-18 refer to the following diagram 


qut 


16. 


Subtract the number which is with- 
in all the three shapes from the 
sum of the numbers that come 
only in the triangle. 


(А) 4 (B -3 (С) 1 (D) I 
(E) 8 


ХУ 


Add together all the numbers which 
are in one shape only. 

(А) 10 (B) 12 (С) 15 (D) 17 
(E) 25 


Add together all the numbers that 
are within two shapes only. 

(A) 21 (B) 23 (C) 28 (D) 24 
(E) 33 


Questions 19 and 20 refer to the following diagram : 


19. 


v 


А 
Я 


Add together all the numbers which 
are in the circle only and then 
subtract from it the sum total of 
all the numbers which are only in , 
the parallelogram. 

(Ay. 3, ФО 
(E) None of the above. 


(D) 0 


20. 


Multiply the number which is with- 
in all the shapes with the number 
which is within the circle and the 
square but not in the parallelogram. 


(A) 15 (B) 20 © 12 (D) 11 
(E) None of the above. 
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Questions 21 and 22 refer to the following diagram : 


21. 


What number is within all the four 
shapes ? 


(A) 4 
(B 9 
(С) 6 
(D) 5 
(Е) 2 


Directions for questions 23-26 : 


23. 


24. 


22. 


the number that comes 


Subtract 
within both the triangle and the 
semicircle but not within the cres- 
cent and the square from the num- 
ber which comes within both the 
crescent and the square but not in 
the triangle and the semicircle. 


(А) 7 (B —9 (С) 5 (D) —5 


(E) None of the above. 


Questions 23-26 refer to the statements given in the following paragraph. 
Read the statements carefully and then answer the following questions : 


In a village it was found that only 20 per cent of the population were keeping 
normal health. Of the rest, 50 per cent were suffering from T. B., 20 per cent from 
Malaria and the remaining 72 persons from Low Blood Pressure. 


The total number of persons in 
the village was 

(A) 100 (B) 120 (C) 150 
(D) 270 (E) 300 


The total number of persons suffer- 
ing from Malaria was 

(A) 24 (B) 42 (C) 48 (D) 60 
(E) 120 


Directions for questions 27-35 : 


indicate the correct answer on the answer-sheet. 


25. The total number of persons keep- 


26. 


ing normal health was 
(A) 20 (B) 40 (C) 80 (D) 
(E) None of the above. 


160 


What per cent of the total popula- 
tion were suffering from T. B. ? 

(A) 20 (B) 30 (C) 40 (D) 60 
(E) None of the above. 


Each of the following questions is an arithmetic problem. For each question 


QUANTITATIVE REASONING 


Questions 


27. 


28. 


29. 


30. 


31. 


It costs Rs. 4.25 for two adults 
and their child to attend the circus. 
If a child's ticket is half the price 
of an adult’s ticket, what is the 
price of an adult's ticket ? 

(A) Rs. 0.75 (C) Rs. 1.75 
(B) Rs. 1.70 (D) Rs. 1.44 


A man was arrested for exceeding 
the speed limit by 15 miles per 
hour. A second man was charged 
with exceeding the same limit by 
twice as much. The second man 
was driving at 55 miles per hour. 
What was the speed limit in terms 
of miles per hour ? 


(A)10 (В) 15 (O20 (0) 25 


А goat looses lu in cleaning (i.e. 


removing skin, intestines etc.,) How 
many pounds must an uncleaned 
goat weigh if it is to weigh 91 Ibs. 
after cleaning ? 


(A) 109 bibs. © 108 3 Ibs. 


3 1 
(B) 113 q lbs. (D) 116 z lbs. 


A student multiplied a number by 
5 where it should have been divi- 
ded by 5. The result he got was B: 
What should have been the answer ? 


ai (1 (05 5 


A precious stone weighing 25 carats 
broke into two pieces. When the 
two pieces were put on à balance, 
one each on the two scales, an addi- 
tional weight of 9 carats was re- 
quired to maintain balance. The 
product of weights (in carats) of 
the two pieces is 
(A) 136 (В) 
(D) 176 


156 126 


(С) 


32. 


33. 


35. 
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There are 150 students in a class. 
80 per cent of them can speak Eng- 
lish and the rest can speak only 
Hindi. 25 per cent of those who 
can speak English, can also speak 
Hindi. The total number of stu- 
dents who can speak Hindi is 

(А) 45 (В) 60 (С) 75 (D) 150 
A тап travelled 5 miles in the 
second hour of his trip. This was 
one-fourth more than he travelled 


in the first hour. In the third 
hour he travelled one-fifth more 
than he did in the second. How 
far did he travel in these three 
hours ? 

(A) 15 miles (C) 13.8 miles 
(B) 20 miles (D) 6 miles 


The average of 20 quantities was 
found to be 6.0 by a computer. 
On scrutiny it was discovered 
that at three places he had read 
75 as 15, 50 as 60 and 70 as 90. 
The correct average is 

(А) 7.5 (C) 85 

(B) 9.5 (D) 10.5 


If 3 persons (equally able) can do 
jointly 3 jobs in 3 days, then 100 
persons (of the same ability) can 
do jointly 100 such jobs in 


(A) 3 days 
(B) 30 days 


(C) 10 days 
(D) 100 days. 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE TEST 


AT THE HIGHER SECONDARY LEVEL 


Item Diffi- Discri- Item Diffi- Discri- 
No. culty mination No. culty mination 
hi 1. m 82 40 Таз; s з) 
2. 70 35 20. 58 44 
3; 67 40 21. 69 31 
4. 63 47 22. 45 28 
5. 61 40 23. 48 40 
6. 65 40 24. 44 45 
7. 57 39 25. 49 38 
8. 58 37 26. 41 43 
9. 49 33 27. 57 52 
10. 55 29 28. 49 35 
11. 58 20 29. 44 47 
12. 62 37 30. 47 45 
13. 55 28 31. 42 34 
14. 52 25 32. 47 47 
15. 65 28 33. 41 43 
16. 61 42 34. 34 40 
17. 56 39 35 33 39 

18 57 35 


SCORING KEY FOR THE TEST AT THE HIGHER 
SECONDARY LEVEL 


Item Correct Item Correct Item Correct 
No. Alternative No. Alternative No. Alternative 


1. с 13. р 25. E 
2. B 14. B 26. с 
3. в 15. с 21. B 
4. с 16. А 28. D 
5, с 17. р 29. B 
6. E 18 D 30. A 
7. E 19. с 31. А 
8. с 20. А 33. B 
9. А 21. E 33. A 
10. A 22. c 34. A 
11. А 23. Е 35. А 
12. р 24. с 35, А 


APPENDIX-IV 
(Additional questions to Chapter V) 


Directions for questions 1-14 


The number in each series below from question | to 14 proceed according to 


a certain rule. 


One or more numbers in each series are missing. A missing number 


is indicated by a dash (—). For each series, find out what the rule is, and decide which 


one of t 

Indicate your ап 

1. 42 30 20 12 6 2 
(A) 4 (B) 6 (с) 3 (D) 2 
(E) ! 

2 o 2.8 12 24 30 48—80 90 2 
(A) 56 (B) 96 (C) 120 (D) 160 
(E) 210 

3. 44/48 12 ТОБ 
(A) о (D ! (O2 (D) 6 (B4 


4 55 50 250 245 — 1220 2 
6100 (B) 6125 (С) 6120 
(А) @ф (E) 1225 


5 12 17 — 36 51 21 108 153 2 


(А) 324 (B) 180 (С) 173 (0) 63 
(E) 51 

6 3.8 35 48 — 120 157 
(А) 240 (B) 220 (С) 165 (D) 198 


(E) 224 
Тт ат 99.) 0 

(д) эз (В) 63 ©» (р) 97 

(Е) 71 


Directions for questions 15-24 


8. 


9. 


he five answers given below the series correctly fills the last dash with a “7. 
өмег on the answer sheet. 


27 17 25 19 — 23 21 21 ?, 
(A) 20 (B) 23 (C) 25 (D) 21 
(E) 19 


Е р: 
(A) 2 (B 11 (O 12 (D 22 
(E) 23 


. 406 2 106 16 — 4 ? 
(А) 12 (B) 16 (С) 20 (D) 34 
(E) 10 
0! 3. 8 7469 ЗЫ ЖЫ 
(A) 24 (B) 35 (O 36 (D) 47 
(E) 48 
2 12 30 56 — 132 2 


(А) 80 (B)90 (С) 132 (D) 182 
(Е) 240 
03050709--07 

(А) 23 (В) 31 (©) 13 (0) 33 
(Е) 42 


21 24 33 — 417 
(A) 384 (B) 60 (C) 263 (D) 243 
(E) 423 


The numbers in each series below proceed according to a certain rule. One 


or more 
dash (—). For 


numbers in each series are missing. A missing number is indicated by a 
each series find out what the rule is and decide which two numbers 


will fill the two blanks with question marks *?'. 


Find the sum of these two numbers and then find out this sum from among 
the four choices given below each item and marked (A), (B), (C) and (D). Indicate 


your choice on the answer-sheet. 


Questions 
СОЮ 9221.27 
15. 149543 (в)47 (C) 40 (D) 30 
1:726 2 794 
s (A) 24 (в) 29 (С) 30 (D) 46 


7.2859 70011 

(А) 14 (B) 18 (С) 17 (D) 20 
7 14 12 24 22 — 42 ? 7 164 
(A) 166 (B) 160 (C) 124 (D) 188 
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19. 13 12 24122 44 41 2178 — 1?' ^22. 12.17 ©? 36 SI 21. 108 2 63 


(A) 151 (B) 283 (C) 247 (D) 233 (A) 160 (B) 150 (C) 140 
20."$ 5' 11 23 47 9?.191 1 (D) 170 

(А) 503 (В) 550 (С) 450 (D)478 23. 0 3 8 15 2 35 ? 
21. 720 360 120 ? 6 ? (A) 70 (B) 72 (С) 75 (D) 80 


(A) 25 (B) 26 (C) 31 (D) 51 24. 44 48 12^ 16 PRB 7 
(А) 6 (B 8 (CO) 10 (D) 12 
Directions for questions 25-32 


*Due to 1957 flu epidemic in Singapore 1075 of the population of the city 
died. This resulted in an increase of 2% in the average age of the population. of 
those who died, only 40% were females. Half of the females who died were aged 
above 5 years whereas only one-third of the males who died were above 5 years”. 


The above is a part of a report that was published in one of the newspapers 
In each of the following questions three assertions are made only one of which can 
be correctly deduced from the above paragraph. For each question indicate the correct 
assertion on the answer sheet. 


29. Average age of those who died was 


Questions (A) lower than the average age of 
those who survived. 
25. Of the persons who survived (B) higher than the average age of 
(A) 60% were females. those who survived. 
(B) 60% were males. (C) Neither A nor B follows from 
(C) Neither A nor B follows from the report. 
the report. 
30. The ratio of the proportion of males 
26. Before the epidemic broke out there who died to the proportion of females 
were who died is 
(A) more males than females. (A) greater than one. 
(B) more females than males. (B) less than one. 
(C) Neither A nor B follows from (C) Neither A nor B follows from 
the report. the report. 
31. The average age of the persons who 
27. Average age of the died could be worked out 
(A) females who survived is greater (A) ifthe total population of Singa- 
than 5 years. pore before (or after) the epi- 
(B) males who survived is greater demic were known. 
than 5 years. (B) ifthe average age of the persons 
(C) It is possible that neither A nor who survived was given, 
B is true. (C) Neither A nor B is true. 
28. Of the persons who died 32. In the epidemic 
(A) 60% were above 5 years of age. (A) 6% of the male population died. 
(B) 60% were below 5 years of age. (B) 6% of the female population 
(C) Neither A nor B follows from died. 
the report. (C) Neither A nor B follows from 


the report. 
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Directions for questions 33-40 


When 909; of the people of Hiroshima were killed by the atomic blast the 
average age of the people in the city dropped by 7 per cent. Of those who were killed 
only 43 per cent were women. Half of the women killed were below fifteen whereas 
only one third of the men killed were below 15. 


The above is a part of a newspaper report. Below we make some assertions. 
For each assertion check whether it is ‘true’ or ‘false’. An assertion is ‘true’ only if 
it can be deduced from the above report, it is ‘false’ if otherwise. 


Questions 
33. Among the persons killed there 38. Total number of women killed by 
where more boys below 15 than girls the blast was less than that for 
below 13. the men. 
4, У i » 
3 Na ie nt the persos killed 39. The average age of persons killed 
35. All th 4 could be obtained if the total popu- 
. e survivors were women. lation of Hiroshima (before or after 
36. Originally there were more men in the explosion) were given. 
the city. 
40. The average age of the persons 
37. The average age of the survivors killed could be obtained if the ave- 


(just after the explosion) was 
smaller than that of those who were 


rage age of the survivors (just after 
the explosion) were known. 


killed. 


Directions for questions 41-42 


From a multiplication sum worked out below certain digits have been rubbed 


out. The digits rubbed out are indicated by * marks. 


In order to answer the next two items you have to find out what the missing 
digits are. Note the two missing digits (with question marks below them) on the 
extreme left of the last row. 


Questions 


42. The second (from left) missing digit 
on the last row is 
(A) 1 @) 2 (© 3 (D 4 
(E 5 


4l. The extreme left hand missing digit 
on the last row is 
(A) 1 (В) 2 (© 3 (D) 4 
(E 5 
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Directions for questions 43-44 


Take any two digited number between 25 and 75. Multiply this number 
by its reverse. From this product subtract 101 times the product of the two digits. 
Divide this difference by the sum of squares of the two digits. The final result is 10 
(e.g., Let the number be 28. The product of this number and its reverse is 28 Х82= 
2296. The product of the two digits in the original number is 2X8—16. The diffe- 
rence between 2296 and 101 times 16 is 2296--101 Х16--680. The sum of squares 
of the digits of 28 is 2?--8* = 68. Dividing 680 by 68 we get 10.) 


43. The above trick is partly ex- 44. The stunt is partially explained 


plained by the fact that also by the identity. 
(A) the product of 25 and its 

reverse 52 is a multiple of 100. (A) (ах--бу) (bx +o) 

= 2 > 

(В) the difference between the =A TP) ғар әу) 

squares of any two digited 

number and its reverse is divi- (B) (ax+by)*4-(bx +-ay)* 

sible by the difference between —(a* --b?)(x? 4- 9) + 4abxy 


the squares of the first and the 
second digit of the two digited 
number. (C) None of the above. 


(C) None of the above. 


Directions for questions 45-47 


Choose any two-digited number between 14 and 89 in which the left hand 
digit is less than the right hand one. Put the difference of these two digits to the right 
of the number thus forming a new number of three digits (e.g., if the original number 
was 16 you put the difference 5 to the right of it forming the number 165). Divide 
this three digited number by 11. To the quotient so obtained add the left digit of the 
original two digited number. І can tell that you have got back the number with which 
you started. 


Questions 46. The trick is also partly explained 
by the fact that 
45. The above trick is partly explained (A) the number 14 and 89 are 
by the fact that respectively equal to 52—11 
апа 10?—11. 
(A) the sum of the first two digits (B) a two digited number where 
is greater than the third one. б both the digits are the same, 


is divisible by 11. 
(C) None of the above. 
(B) the sum of the three digits is 
divisible by the right hand 47. There is no point in restricting the 
digit of the original two digi- initial number between 14 and 89. 
ted number. The trick will work whatever be 
the initial two digited number satis- 


fying the conditions stated, The 
(C) None of the above. statement is 


(A) true (B) false. 
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Directions for questions 48-51 
- 


Choose any three consecutive two digited numbers (integers). Multiply 
the sum of these three numbers by 67. Divide the product by 201. I can tell you 
what the remainder is. It is the middle one of the three consecutive numbers you 
started with. 


Questions 
48. The magic in the above stunt is 50. There is no reason for restricting 
partly explained by the fact that the initial choice to two digited 
(A) 67 is a prime number. integers only. Three digited integers 
(B) 3x67—201. also would equally serve the pur- 
(C) None of the above. pose of the stunt. This statement is 
ч (A) true (B) false 
49. The stunt is also partly explained 
by the fact that 51. For the purpose of the stunt it 
(А) the sum of three consecutive would be all right if you had been 
integers is three times the asked to choose three two digited 
middle one. integers in arithmetical progression. 
(B) 6 and 7 are consecutive This statement is 
integers. 
(C) None of the above. (A) true (B) false 


Directions for questions 52-55 

Take any integer between 50 and 100. Add 67 to it. Strike off the extreme 
left hand digit from the sum. Subtract the resulting number from the number you 
started with. I can tell you what you have got. It is 33. 


Questions 

52. That I could tell the number you 54, There is no reason for my restrict- 
finally arrived at without knowing ing your choice of the initial number 
what number you started with is between 50 and 100, Whatever 
partly explained by the fact that two digited integer you might have 
(A) 67 is a prime number. started with the final number would 
(B) 3x67—201. always be 33. This statement is 
(C) None of the above. (A) true (B) false 

53. The magic in the above stunt may 55. Any initial choice of a number 
be explained by the obvious identity between 133 and 200 will also yield 
(A) x—(x+c—a)=a—c the same final number 33. This 
(B) (x+a)—a=x statement is 
(С) 2(х+а)—а=2х+а (A) true (B) false 


(D) None of these. 


Directions for questions 56-58 4 
Take any two digited number greater than 20 and less than 100. Square 
it and subtract 400 from it. Divide the resulting number by the difference between 
the original number and 20. From this subtract the number with which you started. 
The final result is 20. 
17 
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Questions 
` 


56. 


That I could tell the number you 
finally arrived at without knowing 
what number you started with is 
partly explained by the fact that 
(A) the numbers 20, 100 and 400 
are divisible by 20. 

(B) the square of the difference 
between 20 and 100 is a multi- 
ple of 400. 


(C) None of the above. 


Directions for questions 59-60 


50 (say) then x? must lie between 64,000 and 125,000 and so on. 


57. 


58. 


The trick is partly explained by 
the identity 

(А) х2—20х =х(х—20) 

(B) х2—400=(х—20)(х--20) 

None of the above. 

There is no reason for my restrict- 
ing your choice of the initial num- 
ber between 20 and 100. You 
could have as well started with any 
number greater than 20 and arrived 
at the result. This statement is 


(A) true (B) false 


Here is an easy and quick method of finding x, given x? where x is a positive 
integer less than 100. The digit in the units place of x* will tell you that of x. 
The digit in the ten's place of x is equally easy to guess. If x lies between 40 and 


Using the above 


rule find the cube roots of the following three numbers (each of which is the cube of 
an integer) and then answer the two questions given below. 


59. 


61. 


22 
287,496 
681,472 
804,357 
The sum total of the three right 
hand digits of the above three cube 
root is 


A) 14 (B) 17 8 
[ol 9 (C) 18 (D 22 


The sum total of the three /eft hand 
digits of the three cube roots is 
(A) 20 (B) 21 (C) 22 (D) 23 
(E 24 


The population of India was x 
crores and y crores in 1941 and 1951 
respectively. If we assume that 
the population increases at a cons- 
tant rate (ї.е., the ratio of popula- 
tion in two successive years is cons- 
tant) the population of India in 
1921 must have been 


2» 


(A) т сгогез. 

(B) х-Ху--х) crores. 
2 

Є Eo 3 

(C) x ( 5) crores, 

(D) None of the above, 


62. 


63. 


64. 


On the basis of the above infor- 
mation what was the approximate 
population in 1946 ? 


(A) хі) crores (C) xy crores 
2xy 
(B) xdy crores (D) None of the 


above. 


On the basis of the above informa- 
tion it can also be said that the 
population of India in 1991 will be 


(А) »44(0—x) (С) С}, 
в Gy 


The average of 20 quantities was 
found to be 6.0 by a computer. 
On scrutiny it was discovered that 
in one case he had read 75 as 15 
by mistake. The correct average 
is 


(D) None of the 
above. 


(A) 6.5 
(B 30 


(С) 9.0 
(D) 9.5 


65. 


66. 


67. 


68. 
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A rain guage is a cylinder with a 
funnel fitted at the top. Suppose 
the top of the funnel has a radius 
one and half times that of the cylin- 
der. If two inches of rain were 
collected in the cylinder, how many 
inches of rain fellin the locality ? 
(Hint : A circle of radius r has 
perimeter 2zr and area ~r?) 


(А) i (8) ё (Oi 


(D) The answer can not be found 
from the data given. 


A bay 90 miles wide, was crossed by 
a submarine. The submarine was 
equipped with an electric motor 
and also a petrol motor. It first 
crossed a certain distance using 
the electric motor, and then the 
rest of the distance using the petrol 
motor. The time taken for the first 
part of the journey was 5 times 
the time taken for the second part. 
If the velocity during the first 
part was 10 times the velocity 
during the second part, what was the 
distance covered while using the 
petrol motor ? 
(A) 10 miles 
(B) 30 miles 


(C) 20 miles 
(D) 40 miles 


If the minute-hand of a clock pas- 

ses over the hour-hand every sixty- 

five minutes (true time) then the 

clock must be running 

(A) fast (B) slow (C) on time 

(D) It cannot be decided from the 
given data. 


If the temperature recorded in a 
Centigrade scale be the same as that 
recorded in a Fahrenheit scale then 
the temperature is 

(A) —30° (B) —40° (C) —50° 
(D) 10° (E) This cannot happen. 


69. 


70. 


71. 


131 


А computer was asked to multiply 
a given number by seventeen, sub- 
tract sixty from the product and 
divide this difference by thirteen. 
Instead of this the computer multi- 
plied the given number by seventy 
subtracted sixteen from this product 
and divided this difference by 
thirty. But surprisingly he got the 
correct result. The given number 
must have been 


(А) -294 (© 
(B) —268 (р) 


—3,52 
—3.98 


When I was travelling from Mus- 
sorie to Calcutta I covered a dis- 
tance of x miles by bus and the 
rest by train. If the distance 
covered by train is 1000 miles more 
than that covered by bus, then the 
total distance covered by me must 
have been 


(A) 1000x--x* (С) 2х--1000 
(B) х--1000 (D) x*4-1000 
(E) 2x—1000 


The following gives the freezing and 
boiling points of water on Centi- 
grade and Fahrenheit Scale. 


Boiling Freezing 


ptc pt. 
Centigrade Scale 100* 0% 
Fahrenheit Scale 21 ғ 


The melting point reading of a 
certain substance is twice as much 
in the Fahrenheit Scale as in the 
Centigrade scale. The substance 
melts at 


(A) 80°F (B) 
(D) 320°F 


160°Е (C) 220°F 
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73. 


74. 
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In a clock, which keeps correct 
time, the minute hand and the 
hour-hand meet at regular inter- 
vals of 

(A) 65 minutes. 

(B) slightly less than 65 minutes. 
(C) slightly more than 65 minutes. 
(D) every 66.5 minutes. 

If the minute hand of a clock passes 
over the hour-hand every 67 minu- 
tes (of a correct clock) then the 
clock must be running 

(A) fast. (B) slow. (C) on time. 
(D) Nothing can be said. 

An empty tank with a capacity 
of 520 gallons has a hole at the 
bottom. If there is water in the 
tank, it leaks out at the rate of one 
gallon per minute. In the first 
hour, it is filled at the rate of 2 
gallons per minute, in the second 
hour at the rate of 3 gallons per 
minute, in the third hour at the 
rate of 4 gallons per minute, and 
so on. The time it takes to fill 
up the tank is 

(A) 3 hours 20 minutes. 

(B) 3 hours 40 minutes. 

(C) 4 hours 30 minutes. 

(D) None of the above. 


If instead of 520 gallons the capa- 
city of the tank is 2250 gallons in the 
above question, the time taken to 


. fill up the tank will be 


(A) 6 hours 10 minutes. 
(B) 7 hours 40 minutes. 
(C) 8 hours 10 minutes. 
(D) None of these. 


76. 


77 


78. 


79. 


"more 


In an examination 60% of the 
candidates score more than 50, 
30% score more than 80 and 10% 
score 90 and above. Only four 
students score 85 each. This num- 
ber is 10% of those who score 
than 80 but less than 90. 
If 20% of those candidates who 
score more than 50 but not more 
than 80 were Christians, the num- 
ber of Christian candidates was 
(A) 10 (B) 12 (C) 15 (D) 20 
A man travelled 4 miles in the 
second hour of his trip. This was 
1/3 more of what he travelled in the 
first hour. In the third hour he 
travelled 1/4th more of what he did 
in the second. In the fourth hour, 
he travelled 1/5th more of what he 
did in the third and so on. The 
number of hours the man took to 
travel 25 miles was 

(A) 5 (В) 6 (© 7 (D) 8 

In the above item let us suppose 
that the man walked for 4 hours 
at a stretch. He then stopped and 
took rest for the next two hours 
without moving further. In the 7th 
hour, he walked 1/3 of the total 
distance he covered in the first 
four hours. In the eighth hour, 
he walked 1/6 of the total distance 
he covered in the previous seven 
hours, The total distance that the 
man covered in eight hours was 
(A) 30 miles. (C) 25 miles. 

(B) 28 miles, (D) 24 miles. 

A man has to sail x miles by a boat 
in a river. If he sails against the 
current he takes f, hours, But if 
he sails in favour of the current 


80. 


81. 


82. 
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he takes only f, hours. The velo- 
city of the current in miles per 
hour is 


® ign 


(B) 


(Cae 
f, fs 


x x (D) None of the above. 
51 


In the preceeding question what 
would be the time required to sail 
*y miles in still water (ie. when 
there is no current). 


a^ 2 © +) 
ие. ж 
2 ең) 
2 Lom 
G x x d) 
4 2M. hf 


(E) None of the above. 


A student was asked to multiply a 
certain number by 3 and to add 2 
to it, but he divided the number by 
3 and-subtracted 2 from it and got 
a result of ‘Г. The correct result 
is 

(A) 9 (B) 25 (O 29 

(D) None of the above. 


A man travelling in a road walks 
two miles in the first hour. In 
the nth hour he walks 1/nth more 
miles than he did in the (n—l)th 
hour, where и is any integer greater 


than 1. How far did he travel 
in 5 hours ? 

(A) 30 miles (C) 25 miles 
(B) 20 miles (D) 18 miles 


(E) None of the above 


83. 


84. 


85. 


86. 
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The average of 10 quantities was 
found to be 5.5 by a computer. 
But on scrutiny it was discovered 
that in one case he has taken—5 
for the number 5 by mistake. The 
correct average is 

(A) 6.5 (B) 6.0 (C) 5.5 (D) 5.0 
A local train covers a distance of 
50 miles in 4 hours. There are 
stations at an interval of 2 miles 
where the train is to stop for one 
minute each. When the train is at 
the midway it has already taken 
2 hours 33 minutes. What average 
speed the train is to maintain now, 
so that it can finish its journey 
in the scheduled time. 

(A) 20 miles per hour. 

(B) 15 miles per hour. 

(C) 17 miles per hour. 

(D) None of the above. 

A merchant bought some oranges 
at the rate of 4 annas per dozen. 
He found 50 of the oranges to be 


rotten. The rest he sold at the 
rate of 4 annas per 9 oranges. 
Given that he made a profit of 


Rs.25/- we can find the total number 
of oranges that he bought by solving 
the equation 


4x | os. 4(x—50) 
(А) пт 


(В) e в —400 


9(x—50) — 12x _ 400 
4 


(С) 9 
(D) None of these equations. 

A lorry can carry 20 tons of weight. 
If it can carry 40 bags of rice and 
100 bags of sand or 100 bags of 
rice and 60 bags of sand, then the 
weight of a bag of rice and that 
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87. 


88. 


89. 
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of a bag of sand can be got by sol- 
ving the equations 


(A) 40х--100у=20 

100x 4-60y —20 
(B) 40х--100у--100х--60у 
(C) None of these equations. 


A student was asked to square a 
given number and then subtract 
9 from it. Instead he subtracted 
9 from the given number and 
squared this difference. However, 
he got the right result. The given 
number must have been 
(A) 72 (В) 27 (С) 5 
(D) None of the above. 


Ghanasyam is 12 years old. He was 
born twenty years after the school 
was built. Five years after the 
school was built, his father bought 
a house. Thirteen years later it 
was repaired. Seven years after 
the repairs he added two new rooms 
to the house. When the rooms 
were added to the house Ghana- 
shyam was 


(A) not yet born. 
(B) 5 years old. 
(C) 7 years old. 
(D) 10 years old. 


In the previous question let us as- 
sume that Ghanashyam’s father 
bought a motor car 3 years before the 
house was repaired. Twelve years 
after the car was bought, the house 
was sold. At that time, Ghana- 
shyam's age was 


(A) 5 years. 
(B) 7 years. 


(C) 
(D) 


16 years. 
11 years. 


Directions for questions 92—94 


In each of the questions below you will find 
according to some order in a square of nine or sixteen cells. 


90. Two persons A and B started on a 


91. 


150 miles long journey. They had 
one horse. They calculated that 
if only one person travels on horse 
back, the speed will be 12 miles 
per hour whereas on foot one can 
cover only 4 miles an hour. They 
decided that A will start on horse 
back and B on foot. At a scheduled 
place after x hours A will tie the 
horse and start on foot. When B 
reaches the place where the horse 
is tied, he will proceed оп horse 
back till he catches A. Then both 
will walk down the rest of the 
distance together. If they travelled 
together for 30 miles, x must have 
been. 


(A) 3 hours. 
(B) 5 hours. 


(C) 4 hours. 
(D) 6 hours. 


It takes thrice as long to climb a 
hill as it does to come down from 
the top. I climbed to the top, 
rested there for two hours, and 
returned in a total time of 10 hours. 
The time taken by me to reach the 
top was 


(A) 4 hours. 
(B) 6 hours. 


(C) 5 hours. 
(D) 7 hours. 


some numbers arranged 
One or more cells in 


each square are kept empty, and one empty cell has a question mark like this ? 


For each question your task will be to find out one of the 


suggested answers 


marked as (A), (B), (C) and (D) which would correctly fill the cell with the question 


mark. 


Indicate your answer on the answer sheet. 


135 
92. 
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(A) 1 (B 2 © 4 (D) 6 кара ESCAS rm 
(А) 87 (В) 76 (C) 66 (D) 33 


93. — 
144 72 96 
36 48 24 
24 ? 16 


(A) 8 (B) 12 (C) 24 (D) 30 


CHAPTER VI 


STATISTICS KNOWLEDGE 
AND 
APTITUDE 


This is a test of the knowledge and understanding of the basic concepts of 
Statistics at the Honours level. 
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59 questions 


Time : 3 Hours 


Directions for questions 1-5 


In each of the following five questions we have described two random variables 
X and Y. Your task is to find out for each pair which one of the two random vari- 
ables X and Y has the larger probability or probability density (in case the variable is 
continuous) at the origin i.e., at the point zero. Put x mark in the box corresponding 


to A or B or С or D according as 


o суы 


: X has the larger prob. (or probability density) at the origin. 
: Y has the larger prob. (or probability density) at the origin. 
: X and Y have equal probabilities (or prob. densities) at the origin. 


+ from the information given about X and Y it is not possible to tell whether 


the pair belongs to one of the above categories. 


Questions 


1. X is a continuous random variable 
with a symmetric distribution and 
with median zero. Y— —X 


2. X is a normal variable with mean 
—]3 and standard deviation 10. 
Y is a standardised normal variable. 


3. X is a discrete random variable 
taking the three values —1, 0 and 
1 and with zero as its mode. 
Y is a discrete variable taking the 
two values 0 and 1 with equal pro- 
babilities. 


4. 


5. 


X is the total number of sixes ob- 
tained when a symmetric die is 
rolled 100 times. 

Y is the total number of heads 
obtained when a coin that is biased 
in favour of heads is tossed 100 
times. 


X is a Poisson variable with mean д. 
Y=X-+X* 


Seen as term Ч ee 


6. А sample Xj, Х,,...., Xn is drawn 
from a Normal population. Which 
one of the following statistics has 
a discrete probability distribution ? 
(A) The sample co-efficient of 

variation. 
(B) The sample mid-range. 


(C) The difference between the 
number of positive values and 
the number of negative values 
in the sample. 

(D) The ratio between the sample 
median and the sample range. 
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Directions for questions 7-10 


Let us suppose that a symmetric die is rolled т--п times and let us make the 
usual assumption that all the 6^*^ possible outcomes are equally probable. 
Let X — total of the first m scores. 


Y = total of the last п scores. 
and Z = X--Y = total of the m+n scores. 
Questions 
7. Е(Х) = 2E(Y) implies that 9. Cov (X, Z) is equal to 
(А) V(X) = 2V(Y) (А) V(X) (С) (Z) 
(B) V(X) = 4V(Y) (B) ИУ) (D) None of these. 
(С) Е(2) = 2E(X) 
(D) None of these. 10. V(Z) = 70, implies that 
(A) m=n=12 
8. The two random variables X and Y (B m+n= 24 
are x (С) m+n=20 
(A) uncorrelated but dependent. (D m = 15, п = 20 


(B) correlated. 
(C) independent. 
(D) identically distributed. 


Directions for questions 11-13 
By an upper bound of a random variable X we mean any number U satisfy- 


ing the equation : Р(Х<0)-і. 
If U be an upper bound for X then clearly any number U’>U is also an upper 


bound. 
Questions 
11. Which one of the following vari- (A) -7 (B) -187 (C) -200 
ables possesses an upper bound ? (D) None of these. 
(A) Poisson variable. 
(B) Negative Binomial variable. 13. Let U, be an upper bound for X. 
(C) Chi-square variable. Which one of the following condi- 
(D) a variable having the Beta- tions implies that И, is the least 
distribution. upper bound for X ? 
(A) P(X<U,+8)=1 for all 550 
12. If the least upper bound for X is (B) Р(Х>0,-г)>0 for all =>0 
10, then which one of the following (С) P(X€U,—s)-—l for at least 
numbers is the greatest lower bound one =>0 
for —2X?+-13 ? (D) None of the above. 


Directions for questions 14-17 


Here we are thinking of a random experiment for which the probability of 
getting a 'success' in a single trial is 


р (0<р<1). 
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Questions 


14. 


If X be the total number of failures 
that we get in k independent repe- 
titions of the experiment then Е(Х) 
is equal to 


k 
AY e 
(A) P (C) kp 
(B) k(p—l) (D) None of these. 


If in two independent repetitions of. 
the experiment7the probability of 
getting two successes is greater than 
that of getting only one success then 


2 
(А) р>; (©) р= } 
(В) р<3 (D) None of these. 


Given that in n independent repeti- 
tions of the experiment there are 
exactly r successes the cond. prob. 
that the i-th experiment is a success 
is 


Directions for questions 19-24 
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(A) p 

(B) 7-CL,p-(1—p)-7 
р A 

(С) n 

(D) None of these. 


17. Given that p= 4 and that in two 
independent repetitions of the ex- 
periment there is at least one 
success, the cond, prob. that there 
is at least one failure is. 

2 1 1 3 
(А) 5 В 5 © 3 (D 3 
18. Let the random variable X take 


the two values 0 and 1 with equal 
probabilities and let Y be a standard 
normal variable independent of X. 
Which one of the following random 
variables has a continuous proba- 
bility distribution ? 


(A) XY (С) XXY+1) 
(В) (X-DY* (D) (0—1) (У+1) 


In each of the following questions we are concerned with a statistic 7. You 
are to classify the sampling distribution of T into one or other of the following four 
categories. 


A : the distribution is continuous and symmetric, 


B : the range of the distribution is bounded below but not above. 


C : the entire mass of the distribution is concentrated at a finite number of 


points. 


D : the distribution is of a type different from (A), (B) and (C). 


Questions 


19. 


20. 


Let X, X, ..., Xn be a random 
sample from a Normal population 
with unknown mean and standard 
deviation and let 

T-(Xi- X ...--Ха-)-2Х» 

A coin is tossed п times and let T 
be the product of the number of 
heads and the number of tails 
obtained. 


21. 


22. 


Х,, Xo, ...Хи are as in question 19 
and T is the maximum likelihood 
estimator of о*. 


Let Y, Xa. . . , Xn be independent 
observations on a normal variable 
with unknown mean и and s.d. c 
and let T be the minimum variance 
unbiased estimator of "+o. 
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23. Let X, Xa ..., Xn be n indepen- 24. Let X, Xy ..., Xn be independent 


dent measurements of a rod of observations (the samples) on a 
unknown length 0 and let us assume Poisson variable with unknown 
that the measurements have uni- mean М and let T be the estimator 
form distributions over the range of и that we get by equating the 
(@—e, 0--c) where = is an unknown sample variance to the population 
positive number. Let T be the variance. 


estimate of 0 obtained by the 
method of moments. 


Directions for questions 25-27 


Consider the random experiment of rolling a die six times in succes- 
sion. Assume that all the 6° possible outcomes are equally likely. Let A; stand for the 
event that the i-th score is odd (i=1, 2,..., 6) and let E be the event that exactly three 
of the six scores are odd. : 


Questions 
25. The six events A,, Ag, ..., Ав are 1 1 
; (A) 5 © $ 
(A) mutually exclusive and collec- 
tively exhaustive. 1 1 
(B) mutually exclusive but not (B) 4 (D) 5 


collectively exhaustive. 
(C) collectively exhaustive but not 


mutually exclusive. 27. Probability of the event E is 
(D) neither mutually exclusive nor 6 
collectively exhaustive. 1 с; 20 
26. The conditional probability of the (3 0 = © ж 


event A, A, (ie, the event that 
the first and sixth scores are both (D) nearly equal to one. 
odd) given Е is 


Directions for questions 28-35 


Any set of n random variables Xy, Xs. ..., Xn may be classified into one and 
only one of the following four categories :— 


СА: if the X's are mutually independent and identically distributed ; 


B : if they are mutually independent but лог identically distributed ; 


C : if they are not mutually independent but are identically distributed ; 
D : if they are neither mutually independent nor identically distributed. 


Classify each of the sets of random variables into one of the above four 


categories and indicate your answer against the corresponding question number on 
the answer-sheet. 


STATISTICS. KNOWLEDGE AND APTITUDE 


Questions 


28. An urn contains k tickets marked 
—1 and s tickets marked +1. 
From the urn n(mck--s) tickets 
are drawn one by one at random 
and without replacements. Let 
X, = the number obtained at the 
ith draw (i = 1, 2,..., n). 


29. Tickets are drawn at random one 
by one from an urn similar to the 
previous one but now each time 
the ticket drawn is replaced and 
an extra ticket marked + 1 is added 
to the urn. X; is defined as in the 
previous question. 


30. A die is rolled 2n times in succession 
and Х; is the total of the ith and 
the (n--i)th score (i = DNE VW. 


31. A die is rolled n+1 times and Xi 
is the larger of the i-th and the 
(14-1) th score (i21, 2, ..., n). 


36. For which one of the following 
probability distributions the vari- 
X 

li 
able ІХ 
expectation ? 


does mot have a finite 


(A) Xisa Poisson variable with 
mean 10. 
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32. A coin is tossed m times and Xi; 
is the total number of heads ob- 
tained upto the ith tosss (i=l, 2, 
SE ND 


33. There are m urns, the ith urn con- 
tains i white and b black balls 
(ul, 2, wd. Two balls are 
drawn at random from each urn 
and XY, = 0 or 1 according as the 
two balls drawn from the ith urn 
are of the same or different colour. 


34. уһ У»... Ja are mutually inde- 
pendent standard normal variables 
and Xı=yı+Jiı if i be odd and 
унау if i be even (i= 1, 2,..., п). 

35. Xp Je a are mutually inde- 

pendent normal variables and 


Xi=yr Уз s X 

(i1, 2,... n). 

(y X. зв standard normal 
variable. 

(C) X has a Chi-square distribution 


with 10 degrees of freedom. 
X has uniform distribution 
over the interval (0, 1). 


(D) 


СО малы ы Ды. ИНТА 


Directions for questions 37-41 


Suppose there are three bags (Bi, B, and В; 
Let the proportion of white balls in Bı, B, and Bs be 


N of white and black balls. 


each containing a large number 


respectively 0, 20 and 30 where 0 is some unknown number (0<0<4). The problem 


is to estimate 0. 


Questions 


37. If you draw п balls with replace- 
ments from B, and r of them happen 
to be white then the variance of 
the usual estimator of 0 (not 30) 
based on this sample is 


(A) 90 (С) 41-3) 
(B) Nm 
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38. If simple random samples of sizes 
n, п. and m, are drawn from B, 
В, and B, yielding respectively ri, 
rs and rg white balls in the three 
cases then an unbiased estimator 
for 0 is : 


1 (ri T. To: 
(A) 3 Fa ad 
nae Te Ту 
o m Am dn, 


Fre tra 
© m -+ 2n 4-3n, 


(D) None of these. 


39. If you are required to estimate 0 by 
drawing a sample of size 10 from 
only one of the three bags then 
which one of the three bags you 
should select ? 


Directions for questions 42-47 


(A) B 
(B) B, 
(O 5 


40. Suppose one of the three bags is 
selected at random (equal proba- 
bilities) and then 2 balls are drawn 
one by one with replacements from 
the selected bag. The probability 
that they are both white is 
(A) less than 40°, 

(B) equal to 40°, 
(C) greater than 40%, 


41. If one ball is selected from each of 
the three bags and are found to ° 
be all white, then the likelihood 
function L(0) is 


Suppose it is known that in the city of Calcutta there are twice аз many South 
Indians as there are Sikhs. A random sample of n persons were drawn with replace- 
ment from the population of Calcutta and let x, y and z be respectively the number 
of Sikhs, South Indians and the rest in the sample (x--y--z-n) Let @ be the un- 


Known proportion of Sikhs in the city, 


Questions 


42. Which of the following four esti- 
mators of 0 is biased ? 


(x+y) (х+2 
шуу, © = 


(у-х) (х—2) -n 
в 9-4) wo es 


43. Which of the following four esti- 
mators of 6 is inconsistent ? 


(х--1) x 
(A) x (C) (СЕЗ) 

(х+у) (n—z) 
(B) ox (D) = 


44, y is equal to 
(С) 2 


(B) (D) None of these 


45. The likelihood function of 0 is of 
the form 


T WL 
[К у |2 


where L is 
(А) 8%%(1--38% (C) 60x(1—20Y 
(B) (2030 (D) 6*(1—30y** 
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46. The Maximum Likelihood Estima- 47. The correlation coefficient between 


tor for @ is x and y is 
ох eZ OFF (A) negative (С) $ 
(B) zero (D) greater than $. 


(D) None of these. 


Directions for questions 48-50 

In each of the following four questions we have z independent observations 
Xy Хь... Ха оп a random variable X whose distribution type is described. 
The distribution type of X involves an unknown parameter. In each of the ques- 
tions, we have given three statistics marked A, B, and C. Your task is to find out 
which one (if any) of the three statistics is ‘parameter free’, i.e., its sampling distri- 
bution does not involve the unknown parameter. Indicate your finding on the 
answer-sheet. у 


Questions 
48. X is a normal variable with un- (B) The sample standard deviation. 
known mean # and unit standard (C) The sample range. 
deviation, (D) None of the above is “рага- 
(А) Х+Х,+...+Х,„* meter-free’. 
(В) (Х,+2Х,+...+пХ„) 50. X is a continuous variable having 
n(n--1) a uniform distribution over the 
ras QG- X) interval (—8, 0). 
(С) Ха-ха (A) The sample mean. 


(D) None of the above is ‘para- (B) The sample median. 


meter-free'. (C) The number of sample obser- 
vations that are greater than 
49. X is a normal variable with mean zero. 
zero and standard deviation c. (D) None of the above is 'para- 
(АУ Х2+-Х,2--..._-Ха? meter-free'. 


Directions for questions 51-53 

Let X—(X,... Xn) be the sample and let Но and H, be two simple 
hypotheses about the distribution of X. Let fo(x) and f(x) be the frequency (ог prob. 
density) functions of X under the two hypotheses. Let a be the prob. of the first. kind 
of error and b that of the second kind of error. 


Questions 

51. If we want to make the prob. of (A) fox) > cfi) 
the first kind of error a—.05 and with properly adjusted c. 
minimise that of the second kind (B) fox) < с f(x) 
of error then the critical region with properly adjusted c. 
should be defined by the inequality (С) Хбх) > (.05) AC) 


(D) None of the above. 
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52. If under Но the distribution of X be 53. If under Ho the distribution of X 


discrete then be continuous then there neces- 

(A) there may not exist a critical sarily exists a critical region for 
region of size .05. which 

(B) there necessarily exists а cri- (A) a=b=.10 (В) a=.10, b > .50 
tical region of size .05. (C) a=.05 

(C) there necessarily exists a cri- (D) None of the above is neces- 
tical region for which the sarily true. 


second kind of error is .05. 


Directions for questions 54-56 


In each of the following three questions we have n independent observations 
Xy Xs... Ха on a random variable X whose probability distribution involves 
an unknown parameter 0. In each question we have stated the distribution type of 
X followed by three statistics (A, B, C). Your task is to find out which (if any) of the 
three statistics is sufficient and to indicate your finding on the answer-sheet. 


54. X takes the two values т and е (C) The sample sum of squares. 
with probabilities 1—0 and 0 res- (D) None of the above is sufficient. 
pectively. A Е А ; 
(A) The sample third central 56. Х-Ү% where Y is a Poisson vari 

able with mean 6. 
moment. 
(B) The sample standard deviation. - (А) XN Xii V Xn 
' (С) The total number of ез in the 
бароре, (В) Х,+Х,+...+Х» 
(D) None of the above is sufficient. (CO X2+X2+...-+Xn* 
55. X is a normal variable with mean (D) None of the above is sufficient. 


zero and standard deviation 0. 
(A) The sample mean. 
(B) The sample variance. 


Directions for questions 57-59 


Let Xy, Хь... Xm and Y, Yq... У be two independent sets of 
independent observations from the same normal population with mean ^" 


and unknown standard deviation о. Let X JEN, Sx-(ZX,— Xy, ӯ = and 
7 
Sy=2(%—Y)*. 


Questions 

57. X is not independently distributed 58. For a suitably chosen constant the 
of which one of the following sta- statistic 
tistics ? 
(А) Ү/8; © X,—X, (const) ——— Ya — — has the 


(B XX (D) SS, V2Sx+(¥,—Y,)* 


(A) 
(B) 
(С) 


(D) 
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F-distribution. 


Student's Central ¢ distribution. 


Student's Non-central # distri- 
bution. 
Standard Normal distribution. 


59, For 
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a suitably chosen constant 


the statistic 


(A) 
(B) 
© 
(D) 


(const.) cy has the 


Normal distribution. 
Central X^ distribution. 
F-distribution. 

Beta distribution. 
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ITEM ANALYSIS VALUES OF THE ITEMS PRESENTED IN THE 
TEST AT THE GRADUATE LEVEL (HONOURS) 


Item Difficulty Discrimination Item Difficulty Discrimination 
No. No. 

A Е 79 65 31. 18 33 
2. 76 23 32. 25 74 
3. 43 55 33. 54 39 
4. 21 50 34. 21 27 
S: 19 36 35. 21 30 
6. 53 28 36. 28 19 
T 65 18 37. 32 23 
8. 54 36 38. 33 52 
9. 30 31 39. 56 18 

10. 15 34 40. 52 60 
11. 59 22 41. 82 28 
12. 53 21 42. 59 51 
13. 16 40 43. 42 34 
14. 64 25 44. 39 32 
15. 28% 36 45. 56 42 
16. 21 30 46. 42 38 
17. 18 43 47. 19 90 
18. 33 24 48. 28 57 
19, 75 54 49. 20 18 
20. 54 46 50. 36 26 
21. 44 42 51. 21 24 
22. 46 49 52. 44 55 
23. 27 53 53. 57 25 
24. 22 33 54. 28 36 
25. 38 52 55. 34 22 
26. 19 47 56. 38 27 
21. 33 51 57. 12 42 
28. 21 17 58 30 35 
29. 38 35 59. 45 36 
30. 47 28 I ——MÁÁÀ 


SCORING KEY FOR THE TEST AT THE 
GRADUATE LEVEL (HONOURS) 


Correct Item Correct Item Correct Item Correct 
Alternative No, Alternative No, Alternative No, Alternative 


16. 31. 46. 
17. 


>» Оссо с>о>с орос 
5 

>соОоОо gw» Iw о>с>о 
р 5: % 

>осоо ANAND о>соов 
wn 
be 

Qut» 000»9" avwa 


APPENDIX-V 


(Additional questions to Chapter VI) 


If an unbiased coin is tossed 10 

times in succession and all of them 

happen to be heads then 

(A) it is very likely that the next 
toss is going to yield a head 
because there is uniformity in 
nature. 


(B) itis very probable that the next 
toss is going to yield a tail, 
otherwise the coin cannot be 
unbiased. 


(C) from the Law of Succession it 
follows that the probability for 
the next toss yielding a head is 


(104-1). 11 
(1012) 12 


(D) the probability that the next 


toss will yield a head is i 1 


Ten balls are drawn one by one at 
random without replacement from an 
urn containing 10 white and 10 
black balls, The probability that 
the 10th ball drawn is white is 


10, . 10 
(8; С, 
1 9 1 
(А) 206 (О) б 
10 
(B) ч (D) none of these. 


Directions for questions 5-7 
Xn) be the sample and let Н, and H, be two simple 
hypotheses about the distribution of X. Let fo(x) and f,(x) be the frequency (or prob. 
density) functions of X under the two hypotheses. 
first kind of error and В that of the second kind of error. 


Let X = (Xs... 


3. 


In the foregoing problem, if it be 

known that the first 9 balls drawn 

are all white then the conditional 

probability that the 10th one also 

is white is 
1 


A+ OF 


(B) 1 (D) none of the above. 
Here we are thinking of a random 
experiment for which the probability 
of success in a single trial is ап un- 
known number р (0<р<1). If a bi- 
nomial experiment be independently 
repeated п times then (as m >œ) 
the conditional probability that the 
first trial is a success, given that 
there are exactly т—1 successes, 
tends to 


(A) one. 


® 1 


(C) some number nearly equal to 
one. 


(D) none of the above. 


Let « be the probability of the 
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5. A critical region is said to be un- priate critical region is defined by the 
biased if inequality 

(А) «-/<і. (А) AG) > 209 
(B) the prob of the second kind of (B) 25) > fo(x) 
error is larger than that of the (С) f(x) 2-250) 
first.’ (D) 2f(x) > AC) 

(C) the power of the test is at least EN CUN азо е —— à 8— 

twice as large as its size. 8. If X be a continuous random vari- 

able such that the median of X? is 


(D) the probability of rejecting Ho 


жай y unity then 
when it is true, is smaller than 4 
the probability of rejecting Н, (A) the probability that X? lies 
when H, is true. between — 1 and 1 is $. 


e (B) it is possible to find an X such 
6. If we want to make the probability 


of the second kind of error В = .05 that. P(X22) — zs 
and minimise that of the first kind 


of error then the critical region (C) the median of X is greater 


should be defined by the inequality than 1. 
D ft ti t 
(A) AÐA) with properly ad- (D) чә 5 he above statements are 


justed A. 
(B) AAxx) with properly 9. An unbiased coin is tossed again 
adjusted A and again until a head is obtained. 
The probability that the coin has 
M he oe n to be tossed at least four times is 
Я 1 1 1 
(oi ® + © 
7. If we want to have a test for which 
«--2) is minimum then the appro- (D) none of these. 


Directions for questions 10-12 


Let X be a real valued random variable about which we only known that it 
has a continuous distribution and let 0 be а given (known) constant. Let Ho be the 
hypothesis that 0 is the median of X. We want to test the above hypothesis оп the 
basis of n independent observations Xj, X5... Ха on X. Let 2, and Zp be 
respectively the smallest and the largest observation. Let p—Prob. (X70) Clearly 
the hypothesis H, is the same as the hypothesis p=}. 


Questions 
10. The hypothesis Но is (C) a composite hypothesis with 
(A) a simple hypothesis. а finite number of free para- 
(B) a composite hypothesis but it meters. 
will become a simple hypo- 
thesis if we make the further (D) All the above statements are 
assumption that the distribu- wrong. 


tion of X is normal. 
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1. If we accept the hypothesis Ho 12. The power function of the above 


when @ belongs to the sample range test is 
(2, Zn) and otherwise reject Ho, 
then the size of the test is (A) independent of p and is identi- 
1 
(A) 1—5 (С) .05 cally equal to ==. 
(B) p*+(1—p)” 
(С) р"(1—р)" 
(В) zA (D) none of these. ^ Қ 
(D) 1-р"-(-р” 


Directions for questions 13-16 

Suppose we take и—М to be the measure of skewness of a distribution, where 
и іѕ the mean and М the median. In each of the following four cases decide whether 
the distribution is 


(A) positively skewed (B) negatively skewed (C) of zero skewness 


Questions 
13. The distribution of .75—2X where 15. The distribution of Хз where Xisa 
X has a distribution with zero normal variable with mean 10 and 
skewness. standard deviation 13. 
16. The distribution of a continuous 
14. The distribution of X? where Х isa random variable Х that takes 
standard normal variable. only negative values and has the 


probability density function 
f(x) = et (—=<х<0). 
Directions for questions 17-18 
Let X be a real valued random variable symmetric about the origin i.e., for 
any C20, Р(Х>С)-Р(Х<--С). 


Questions 
17. If 4 (0 is the characteristic function 18. Which of the following four state- 
of X then ments is necessarily true ? 
(A) The median of Y? is zero. 
(А) Ж is a continuous differen- (B) Е(Х) exists and is equal to zero. 
tiable function of 1. (C) The distribution of X? is sym- 
(B) 4() is a symmetric function metric about some point. 
of t. (D) The upper quartile of X? is 
(С) $(0 is real for all t. equal to the square of the 


(D) None of the above is true. upper quartile of X. 


Directions for questions 19—22 

Consider the random experiment of rolling a die 2n times. Assume that all 
the 6%" possible outcomes are equally likely. Let Ai stand for the event that the ith 
score is even (i—1, 2,..., 2n), and let E stand for the event. that exactly n of the 2n 
scores are even. 
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Question 


19. The probability of the event A4,E 21. The 2n events А, А»... An аге 
is 


20. 


2n C, 
(A) zero 22 
(2n—1) 
d n 


Si 


(B) 


(С) 
(D) None of the above. 
The two events 4, and E are 


(A) exclusive. (C) exhaustive. 
(B) independent. (D) dependent. 


22; 


(A) mutually exclusive and collec- 
tively exhaustive. 
mutually exclusive but 
collectively exhaustive. 
collectively exhaustive but not 
mutually exclusive. 

neither mutually exclusive nor 
collectively exhaustive, 

As n—- the probability of the 
event E tends to 

(A) zero. (B) one-half. (C) unity. 
(D) none of the above. 


(B) not 
(С) 


(D) 


и 


23. 


25, 


If X be a non-negative random 
variable and E(X)—5, then from 
Chebyscheff's inequality it follows 
that Р(Х> 10) is 


(A) not greater than 3. 


not less than Г. 


(в) i 


not less than 1. 


(С) 2 


(D) not necessarily any of the 
above. 


Let z,..., z be independently and 
identically distributed random vari- 
ables with finite variance and 

X = ndamd...z 

Y = +}2;+...+2ц 

The coefficient of correlation bet- 
ween X and Y is 


(A) 


A statistician in a Government 
diary farm is asked to give an esti- 
mate of the total number of cows 
in his district. For this, he counts 
the number of cows in the farm and 


М9 (B) 9 (C) 10 


26. 


divides it by the area of the farm. 
He then gets his final estimate by 
multiplying the figure by the area 
of the district. The estimate fur- 
nished 


(A) 
(B) 
(C) 


is unbiased. 
is an under-estimate. 


is an over-estimate. 


Consider the following method of 
successive halving to estimate (һе 
total yield of paddy in а field. 
The field is divided into two parts 
and then one part is chosen at ran- 
dom This part is again halved, 
and the process is repeated k times. 
After the k-th stage, the crop in 
the area chosen is harvested and 
the yield is measured. The esti- 
mate of the total yield is obtained 
by multiplying this yield figure 
by 2*. The estimate thus obtained 
is “ 


biased. 

unbiased. 

an over-estimate, 
none of the above. 


(A) 
(B) 
(C) 
(D) 
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Directions for questions 27-30 


An urn contains ‘a’ white and ‘b’ black balls. 
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Let N =a+b, p= E 


= № and 


4=1-—р. Suppose л(л:>1) balls are drawn опе by one at random from the urn. Let 
X and Y be respectively the total number of white and black balls drawn. 


Questions 


21. 


28. 


If the samples were drawn with 
replacement, then V(X)=V(Y) and 
the common value is equal to 


(A) Np (B) Npq (C) npa 
(D) none of these. 


If the samples were drawn without 
replacement, then V(X)=0 implies 
that 


(A) п>а 
(C) n=b 
(D) None of these. 


(B) n=N 


Directions for questions 31-33 


In each of the following questions we have described 


29. 


30. 


If the samples were drawn without 
replacement then V(X) is 


(А) пра (4—Р). 

(B) less than npq. 

(C) greater than пра 

(D) none of these. 

Cov (X, Y) is equal to 

(А) zero (C) Npq 

(B) V(X) (D) none of these. 


two random 


variables Y and Y. Your task is to find out for each pair which one of the two 
random variables Y and Y has the larger probability or probability density (in case 


the variable is continuous) at the origin i.e., at the point zero. 


out whether. 


For each question find 


A : X has the larger probability (or probability density) at the origin. 

B : Y has the larger probability (or probability density) at the origin. 

C : X and Y have equal probabilities (or probability densities) at the origin. 

D : from the information given about X and Y it is not possible to tell whether 
the pair belongs to one of the above categories. 


Questions 


31. 


20 


X is the total number of sixes ob- 
tained when a symmetric die is 
rolled 10 times. г 
Y is the total number of heads 
obtained when a coin that is biased 
in favour of tails is tossed 10 
times. 


32. 


33. 


X is a normal variable with un- 
known mean and unknown stan- 
dard deviation. 

Y — 10X. 


X is a Poisson variable with mean # 
Y is the mean of their independent 
observations. 
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34. 


35. 
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Let X, Xp ... Хз be n inde- 
pendent observations on a random 
variable X which takes only two 
values 0 and 1 with probabilities 
1—9 and 0 respectively. Below three 
statistics marked A, B, and C are 
given. Find out which one (if any) 
of the three statistics is ‘parameter 
free' ie., its sampling distribution 
does not involve the unknown par- 
meter 0. 


(A) Sin у г where г is the total 


number of 17 in the sample. 
The nth root of the total 
number of 0’s in the sample. 
The difference between the 
total number of 0% and the 
total number of Ps in the 
sample. 

None of the above is ‘para- 
meter-free’. 


Let X, Xa ..., Xn be n indepen- 
dent observations on a random vari- 
able X which takes only three 
values — 1, 0 and 1 with probabilities 
1—20, 0 and 0 respectively (0<0< 
4) where 0 is unknown. Below 
there are three statistics marked A, 


(B) 
(С) 


(D) 


Directions for questions 37-40 


36. 


B and C. Find out which one 
(f any) of the three statistics is 


sufficient. 

(A) The number of—l,s in the 
sample. 

(B) The number of 08 in the 
sample. 

(C) The number of 1,5 in the 
sample. 

(D) None of the above is sufficient. 


Le X5 X420, Ха and Y, Y,... 
Yn be two independent sets of 
independent observations from the 
same normal population with mean 
ш and standard deviation о. 


Let ¥ = ZX, y= EX i 
m n 
then the variable 
X—a 
Y—B 
has a Cauchy distribution, 
(A) when а = 0, В = 0 


(B whena = В =p 
(C) when а = A p= Ё 


n 
(D) when a = ит, В = un 


Suppose in a test similar to the one you are taking now there are N items each 
having К choices. Suppose you know the correct answer for only x of the М items. | 
Suppose in each of the remaining N-x cases you choose your answer at random 
(1.е., with equal probabilities) from А choices given. Suppose the answer to these М-х 
items are being chosen independently of one another. 


Questions 


eve 


The total number of correct answers 
that you may be able to make is 
(A) a random variable varying 
within the limits x to N, all 
the values being equally likely. 
a random variable having a 
Binomial distribution. 


(B) 


(D) 


(C) a random variable that takes the 
value x+y with probability 


(V7 may where 


p= 


ж|- 


x+y where y is a random 
variable having the  Hyper- 
geometric distribution. 


38. 


39. 


40. 


4l. 


STATISTICS KNOWLEDGE AND APTITUDE 


The expected number of correct 42. 


answers that you make is 


(A) x © хи 
(B) х+у м (D) none of these. 


If you score +1 for each correct 
answer and —c for each incorrect 
one, then your expected score is 


(А) x+ce—1 


(в) x+ Nc ask) 
(С) хе (—) 
(D) ro 


In order to make your expected 
score equal to x the examiner should 
take c equal to 


(A) zero 
(B) one 


If X be a rectangular variable with 
range —1 to +1 then 


(A) X? has uniform distribution 
over the unit interval (0, 1). 
1 
(B) v 2n 
mal distribution. 


-iz has thestandard nor- 
(C) tan © has the standard Cauchy 


distribution. 


(D) none of the above statements 


is true. 


43. 
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If X be defined as above and Y be 
an independent discrete random 
variable taking only the two values 
a and b with equal probabilities 
then the probability that X+ Y—a 


zero. 


о 
> 
NA 


none of these. 


(D) 


If X be defined as above and Z is 
distributed independently of X but 
has the same distribution as that 
of X then the upper quartile of 
X—Z is 


(A) 1 

(B 2 

(С) 2-у2 

(D) none of these. 

If X be a random variable such 
the Y=log X is distributed as a 
normal variable with mean № and 


standard deviation о then the den- 
sity function of X at x(x>0) is 


I 
ала” лау 


(А) 2то 
1 ка (e— y 
(B) ec . е 29% а 
1 
КЕРЕ Рае д ОО 
тс 
(D) попе of the above. 
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Directions for questions 45-46. 


Let Y, Xy Xana Xp be pt random variables 


Questions 


45. 


46. 


If Pp be the multiple correclation 

coefficient between Y and Xy. 

Х,...Х then 

(A) Pp is always greater than Рр_1 

(B) Ppis les than Рр-1 provided 
Y is positively correlated with 
each of Xo Xo .. Хы 
but is negatively correlated 


tion of Xy Xs .. Хр is extremely 
asymmetrical. Let Rp be the sample 
multiple correlation coefficient com- 
puted from a sample of n independent 
observations оп (Y, Xy Xo...» Xn). 
If Pp=0, then 

(A) Ry follows a Beta distribution. 
(B) the above statement is wrong 


with Xp. since the joint distribution of 
(C) both the above two statements УХ, Ав definitely 
are wrong. not multivariate normal. 


Suppose further the conditional 
distribution of Y given Xs, Xs... Хр 
is normal, but the joint distribu- 


(C) Rp does not follow a Beta 
distribution even when the 
joint distribution is multiva- 
riate normal. 


